A 250-Year-Old Dream 
To Link England and France 
Comes True 


FORD TAURUS 


A never-ending quest for excellence. 
Thats the idea behind our efforts to 
continuously improve Ford Taurus. 
It's an approach that's led to over 
50 refinements on this year’s model 
alone. Which means this years 


Taurus rides smoother and handles 


better than ever betore. 
Its also a philosophy that's gener 
ated a very favorable response trom 
the public. For proof, just 
look at the sales records. 
You ll see that Taurus 
has just completed its 


second straight vear as the best 


selling car in America 
Whenever we 


improve our cars, safety always gets 


iS aval 


a 


look at ways ГО 


ргіте ‹ onsideration. 
That's why dual air Бар” 
are standard and ABS 


able on Taurus. 


EVERY 1994 FORD COMES 
WITH OUR ROADSIDE 
ASSISTANCE PROGRAM? 

When you buy a new "94 Ford, 
help is only a toll-free call away if 
you should have a flat tire, run out of 
gas or lock your keys in the car. One 
more example of how much we care. 


Standard dual air bags. Roadside HAVE YOU DRIVEN 


assistance. Over 50 product refine- : TETIV? 
ments. All reasons why when you A FORD LAI НҮ: 
— 


choose Taurus, you have so much 


company. 
"Based on 1993 CY manufacturer's reported retail deliveries This One 
" Always wear your safety belt 
t3 years/36,000 miles. See dealer for details | | | | | | | | MI | | | | 
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Climb onto the K75S or the K1100 RS and turn an ordinary commute into adventure of the highest 


order. These rugged BMWs have potent multi-valve engines, taut suspensions and antilock brakes. For М 


x. 


aggressive response and agile handling. Instantly turning any road into an express route to liberation. FOR THE WORLD AHEAD. 
Free yourself with a test ride. For the authorized BMW motorcycle dealer nearest you, call 800-345-ABMW. Then ask your dealer for full details about our 3-year, unlimited 


mileage, limited warranty; 24-hour roadside aid; and free riding schools. Find out how the BMW experience can be an even smarter investment with financing options through 
BMW Financial Services. And take a closer look at our full line of high-performance riding gear. ©1994 BMW of North America. The BMW trademark and logo are registered. 
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Computers 


Sailplanes, like light aircraft, have become too ex- 
pensive for most would-be glider pilots. Now, an inno- 
vative glider in kit form has made high-altitude soaring 


The 31-mile rail link beneath the English Channel is finally 
ready, and more than 12.8 million people are expected to 
pour through it yearly. We take you behind this masterpiece 
of engineering and ingenuity, from its advanced safely sys- 
tems to its control rooms and gigantic air-conditioning units. 


108 
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оғ” | 
What difference will the much ballyhooed, yet little under- 
| stood, information superhighway make in your life? 
4” The insightful answers here separate fact from fiction, 
x reality from fantasy. One key fact our experience com 
Em Пт: The highway is essentially already here in 0 


= ==, 


| = variety of disparate forms. - 


IN Fun. Accorp 

108 

Competitors have been steadily nipping at the Honda Ac- 
cord’s leadership position: In this test, a trio of challengers 
faces off against the king of the compact sedans. The Accord 
EX takes on the Mitsubishi Gallant LS, the Pontiac Grand Am 
GT, and the Volkswagen Jetta Ill GL. 


114 
The branch of mathematics known as knot theory was once 
little more than an intellectual curiosity. But 05 mathemati- 
cians unravel the secrets of the humble knot, they are now 
finding the theory о jock-oF-alHrodes. Scientists are using it to 
help understand DNA, to search for new drugs, and to trace 
and predict the spread of infectious diseases. 


| 


The fies that bind 
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SURFING THE NETS 
Амр RIDING THE RAILS 


eard enough about cyberspace, di- 
gerati, and digital convergence? I 
haven't; I’m still wondering how 
the information superhighway is sup- 
posed to make a difference in my life. 

Mostly, we’ve been subjected to hy- 
perbolic reactions to the frenetic pace 
of technology developments and busi- 
ness alliances that seem to promise 
some futuristic Xanadu. Perspective 
and insight sufficient to ask and an- 
swer questions that go beyond the 
headlines have been rare. 

Our experience does confirm one 


Information highwaymen: Editors (left to right) Robert Langreth, Arthur Fisher, 
Michael Antonoff, Chris O'Malley, and Fred Abatemarco. 


fact: The information highway is es- 
sentially here today in a variety of dis- 
parate forms. A total of 3,873 newspa- 
per and magazine articles over the 
last three years chronicle the Her- 
culean task of seamlessly linking the 
likes of television, telephony, and da- 
ta, both wired and wireless. (Our 
source for that number is Nexis, one of 
the on-line research tools that stun- 
ningly exemplifies what's already 
available on the information super- 
highway. Actually, the number is 
3,873 articles and counting: “Addi- 
tional stories were added to this file 
while your research was іп progress,” 
Nexis told us.) 

Негев another example of the infor- 
mation superhighway as it exists to- 
day: In March, the expeditionary Jason 
Project was in Central America, where 
Woods Hole oceanographer Dr. Robert 
Ballard and a coterie of biologists and 
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archaeologists hooked up daily with 
school children at some 30 sites in the 
United States, Canada, and Great 
Britain. A system of telephone land 
lines, satellite links, and computer net- 
works enabled live voice, video, graph- 
ics, and mechanical interaction. 

What's that mean? Well, it means 
that my son Daniel, sitting in a West- 
bury, Long Island, auditorium, was 
able to question a UCLA scientist who 
answered from the Mayan ruins in 
Xuantunich, Belize, while thousands 
of other children listened and 
watched. It means that another stu- 
dent was able to twist a joystick, 
steering a camera through a rain for- 
est canopy thousands of miles away, 
while a biologist described the scene 
for all to see and hear. 

Ballard calls this kind of communi- 
cations "telepresence." The media has 
been skirting the point by insisting 
that we embrace this buzzword called 
the informa- 
tion superhigh- 
way. The fact 
is that we are 
talking about 
the next gener- 
ation of com- 
munications— 
and it's here 
now. 


y compar- 
ison, build- 
ШЕР inp a tun- 
nel beneath the 
English Chan- 
nel seems al- 
most pedestri- 
an. Neverthe- 
less, when the 
so-called Chun- 
nel opens for 
traffic this month, it will be the culmi- 
nation of a dream that has spanned 
three centuries. This engineering 
marvel, under construction since 
1987, is the world's longest undersea 
tunnel and arguably the most politi- 
cally controversial project the world 
has ever known. 

Queen Elizabeth's inaugural jaunt 
from Dover to Calais for a champagne 
toast with French President Mitter- 
rand will take a mere 35 minutes. 
Great things take time, perseverance, 
and extraordinary effort. Which brings 
me back to the information superhigh- 
way. Fasten your seat belts. 
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is divine. 


Introducing Murray’s New Automatic Drive Riders. 


Henry Ford made history by manufacturing a luxury everyone could afford. Now it’s Murray’s turn 

With Murray's Automatic Drive Mower, everyone can enjoy the ease of 100% foot-operated automatic 

drive at about half the price of most dealer brands. There’s no hard shifting, no jerking motion. And 

| when you consider that just one touch of the pedal controls both direction 

- and speed, well, let's just say that for the money, it's definitely 
muB the easiest and quickest way to mow your lawn. Automatic 
drive is featured on both Monay and “Ultra id ay a riders 


| and сап be found at fine = 


retailers across the U.S.A. Cp | 
Tough as they come 


READERS 


TALK BACK 


Secrets, UFOs, AND 


ho appointed you defense watch- 
dogs [“Searching for the Secrets 
of Groom Lake,” March ’94]? The mili- 
tary isn't perfect, but it has kept us 
free. Considering that what your au- 
thor and company are doing is close to 
treason, І wouldn’t be bothered if the 
security personnel used bullets in- 
stead of sand to drive them away. 
Eugene Е Young 
Rochester, N.Y. 


earching for the Secrets of Groom 
Lake” is journalism at its best. 
Clearly, the American taxpayer is foot- 
ing the bill for enormously expensive 
projects that no longer need to be se- 
cret, given the end of the Cold War. 
Ronald E. Buehl 
Chappaqua, N.Y. 


ou're lucky this isn't Soviet Russia. 
You'd disappear. 
Mike Kunza 
Chino, Calif. 


anks for bringing Groom Lake to 

our attention. Many of us are tired 

of the military-industrial complex run- 
ning our country and its politicians. 

Ford Ballantyne, III 

Madison, Wis. 


Allow that you've made Groom Lake а 

tourist attraction, even more tax- 
payer dollars will be wasted. Of 
course, the government could snuff out 
the lot of you simply by banning lawn 
chairs and beer coolers in southern 
Nevada. 


R. B. Goldfine 
Milwaukee 
: anbermonihs: 
Elliot H. Adams 
North Attleboro, Mass. 


D: to my and other UFO watchers' 
efforts, the secret Area 51 base was 
brought to national attention. I didn't 
expect credit, but I also didn't expect 
your mockery. I have seen flying 
saucers—not just bigger, better, and 
faster airplanes. These saucers move 
at incredible speeds, doing things so 


far beyond the technology reported in 
POPULAR SCIENCE as to make it laugh- 
able. The real question is, why are 
UFOs being hidden? By the way, the 
saucers and other real stuff were 
moved from Area 51 well before your 
author and his cronies "discovered" 
the base. 
Sean David Morton 
Hermosa Beach, Calif. 


ather than making comments about 
little green men, you should inves- 
tigate the July 1947 UFO incident 
that happened near Roswell, N.M. 
This well-known case involves many 
witnesses who claim to have handled 
debris from a flying saucer or seen 
dead alien bodies. It's being investigat- 
ed by the General Accounting Office. 
Ed Komarek 
Operation Right to Know 
Thomasville, Ga. 


ts amusing that John Andrews, who 
designs spy-plane models for the 
Testor Corp., "argues with a passion" 
that the military must explain nation- 
al-security concerns. One must won- 
der if Andrews' passion isn't fueled by 
the money he gets from producing 
more best-selling plastic models. 
Joseph A. Cimmino 
U.S. Air Force (Retired) 
King Ferry, N.Y. 


Goinc My Way? 


n your diagram of a hypothetical re- 
frigerator of the future [^The $30 
Million Refrigerator,” Jan. '94], you 
have the refrigerant traveling from 
the compressor over to the condenser. 
Shouldn’t it go from the compressor to 
the expansion valve of the evaporator? 
Albert Huber 

Lilburn, Ga. 


In all refrigerators, the hot refrigerant 
gas travels from the compressor to the 
condenser, where it is liquefied and re- 
leases heat. Then it goes to the expan- 
sion valve. In the diagram, the compo- 
nent labeled as “heat exchanger” 
would contain the expansion valve. 


—Robert Langreth 


THE Impact Or BATTERIES 


Wor the Impact electric car, the hurdle 

we must clear is commercial viabili- 
ty “Ме Drive the World's Best Electric 
Car," Jan. '94]. Today's battery tech- 
nology is the key limiting factor. While 


Address letters to Readers Talk Back, PoruLAn Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 


8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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At least the fuel 


ONE 
TREATMENT 


suem FUEL 
IIECTUR 
PLANER 


It's fun to play in the mud, 
but not so fun to get stuck in it. 
Or anywhere else for that mat- 
ter. That's why we developed 
STP” Super Concentrated Fuel 
Injector Cleaner. 

One bottle quickly helps 
unclog dirty fuel injectors that 
can rob your engine of depend- 


injectors are clean. 


able power and performance. 
Plus it cleans up your entire fuel 
delivery and intake systems for 
up to 2500 miles. 

So the next time you clean 
your car, why not add a bottle of 
STP Super Concentrated Fuel 
Injector Cleaner. Make it beauti- 
ful on the inside, too. Bas 

BRANDS 


work on that front continues, we are 

positive about the PrEView electric- 

vehicle demonstration program. 

We're encouraging consumer involve- 

ment in helping us determine what is 

desirable and necessary in a practi- 
cal, affordable electric vehicle. 

John F. Smith, Jr. 

Chief Executive Officer 

and President 

General Motors Corp. 

Detroit 


Н” would General Motor’s Impact 
stand up to a Maine winter? 
Would the cold drain the batteries 
quickly? 
Larry Horton 
Bangor, Maine 


The Impact’s lead-acid batteries lose 
much of their capacity as tempera- 
tures approach freezing, and its 
heater doesnt work below 20°F. As a 
result, the car is being tested only in 
southern climes.—Dan McCosh 


THe BEAUTY 
AND THE BURDEN 


f the politics would work as well as 
the single-stage-to-orbit launch sys- 
tems’ hardware, the technology would 
leapfrog every launch-vehicle system 
in use today [“Reusable Rocket 
Ships," Feb. 94]. As a member of the 
McDonnell Douglas DC-X team, I can 
say that we felt we were changing the 
world’s attitude—with a tiny budget 
and huge imaginations. 
Jack Farrell 
Huntington Beach, Calif. 


yo many articles on gadgetry and 
new developments, including your 
story about reusable spacecraft, rep- 
resent job losses due to the efficien- 
cies that new technology provides. It 
seems the domes for the homeless you 
covered in "Home Technology News- 
front" [Feb. '94] will be in much 
greater demand than your 5,200- 
square-foot New American Home in 
the same issue. 
Steve Doll 
Ormond Beach, Fla. 


TECHNOLOGY AND 
EDUCATION 


E “The End of School?” [Jan. 94), 
Byou. discuss MicroMUSE, a virtual 
community of students linked over 
Internet. But you did not stress what 
an achievement this group of ragtag 
high school, college, and graduate 
students created, with limited access 


8 e POPULAR SCIENCE MAY 1994 


to today's networking tools and other 
computer resources; with no funding 
or professional management; and 
with its key contributors spread 
throughout North America. I founded 
MicroMUSE on my student account 
at California State University, Fres- 
no. I and other members of the execu- 
tive board invited Dr. Barry Kort 
(known as Moulton) to join as a Virtu- 
al Citizen, and we later elected him 
director. 
Stan Lim 
Menlo Park, Calif. 


s a school administrator and 
teacher, I have been aware of tech- 
nology's potential for improving edu- 
cation. We should invest in a proto- 
type school, where the budget for 
developing practical and affordable 
technology for schooling could be be- 
yond what any regular school system 
can now afford. 
Howard Appel 
Delano, Calif. 


T: beautiful bioluminescence, or 

light from living organisms, that 

you mentioned in “Science Newsfront” 

[Dec. '93], сап be experienced in the 

home. A science kit called Galaxsea, 

from Protein Solutions of Salt Lake 

City, uses marine phytoplankton for a 
bioluminescent effect. 

J.D. Andrade 

Professor 

Dept of Bioengineering 

University of Utah 

Salt Lake City 


CO. COMMENTARY 


y bury excess carbon dioxide be- 
neath the ocean for future gener- 
ations (“Science Takes the CO, Out," 
Feb. 9412 We should work to find nat- 
ural solutions, such as genetically en- 
gineered plankton that require a high 
level of СО» to survive. 
Hagen Tannberg 
Glendale, Calif. 


hile the Hydrocarb Process men- 
tioned in “Science Gets the CO; 
Out” derives environmentally benign 
fuels from coal, it does not “turn car- 
bon dioxide (CO5) into a powder (car- 
bon black) that can be easily stored.” 
Hydrogasification of a carbon-contain- 
ing feedstock is first used to produce 
methane; next, thermal cracking of 
the methane creates the powder. The 
trace amounts of СО» that are pro- 


duced during the first part of the pro- 

cess contribute negligibly to atmo- 

spheric contamination. Also, we have 

never highlighted the process as one 

for “stockpiling carbon.” Primarily, it 

is a solution for the acid-rain problem 

and for helping reduce U.S. depen- 
dence on foreign oil. 

Edward W. Grohse 

President 

Hydrocarb Corp. 

Port Jefferson Station, N.Y. 


CONSIDERING 
Слмлрл”< Homes 


Ets good that the Waterloo Region 
Green Home in Toronto includes 
new water-conserving toilets that liq- 
uefy waste (“Canada’s Advanced 
Houses," March '94]. But the program 
leaders are reinventing the wheel: 
Europe has had such toilets for a long 
time. 
Gerald C. Ansell 
Corvallis, Ore. 


Yo reported that in the event of an 
electric utility power outage, the 
windmill for the P.E.I. house on 
Prince Edward Island shuts down au- 
tomatically. Why can't the utility net- 
work be disconnected, so the windmill 
can continue supplying power to the 
house? 
Christian A. Alm 
Wallingford, Conn. 


It’s possible, but special equipment is 
required to enable safe reconnection to 
the grid once power їз restored. 
—Dawn Stover 


ir’s Nor Nice To 
CONTROL MOTHER NATURE 


n “Band-Aid for Beaches” [“Science 
Newsfront," Jan. '94], you described 
the Beachsaver artificial-reef system, 
which could help stop erosion of sand 
by storms. We shouldn't manipulate 
Mother Nature, unless it's to save 
lives. Let her do what she wants, and 
stop worrying that she may move 
sand. That's her business. 
Jason Durrant 
Gardnerville, Nev. 


Corrections: The Airbus A300-600ST 
super transporter holds up to 1,400 
cubic meters, not feet, of cargo 
[^What's New," Feb. '94]. 

Max Immelmann was a World War 
I, not World War II, German pilot for 
whom the aerobatic Immelmann turn 
was named. [^Readers Talk Back," 
Feb. '94]. 


THE 1955 FORD FAIRLANE 


CROWN VICTORIA 


Fully authorized by Ford Motor Company. 


The definitive die-cast model of the first 
Crown Victoria, the most luxurious Ford TN 
of the '50s. Precision-engineered іп 1:24 scale me й 
and fully detailed with every sizzling feature т 


ы - 10V ¬ approximately actual size of 8%" 
that made the original a true automotive legend. 


(22.23 cm) L. Scale 1:24. 


And this model is loaded 


| о car captured the spirit of 
the Fabulous 505 with as 

much style and flair. The 1955 
Ford Fairlane Crown Victoria. 
Bold. Innovative. And so daring- 
ly styled, it appeared to be in 
motion even while standing per- 
fectly still. Now, the thrill is 
back-in a die-cast replica so true 
to the original, it is authorized by 
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Franklin Mint Precision Models 
Franklin Center, PA 19091-0001 


Please enter my order for The 1955 Ford 


Fairlane Crown Victoria. 


I need SEND NO MONEY NOW. I will 
be billed in 5 monthly installments of 
$24* each, with the first installment due 


prior to shipment. 


«Біші тү hate nantes hax. 


Ford Motor Company. 

It's all here! From the deeply 
recessed headlights to the taste- 
fully finned rear fenders and bullet- 
shaped parking lights. From the 
distinctive wraparound wind- 
shield to the Plexiglas “skylighted” 
top. Even the Ford Fairlane and 
V-8 emblems appear just as they 
did on the real саг. 


me Lal $ % - - 

i к 
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with a complete array of operat- 
ing features. The doors and hood 
open and close. The steering and 
road wheels turn. And the Conti- 
nental spare tire actually swings 
away from the trunk. 

This specially imported model 
is hand painted, hand-polished, hand 
finished and handsomely priced ас 


just $120, payable in convenient 
monthly installments. 


Satisfaction Guaranteed 


If you wish to return any 
Franklin Mint Precision Models 
purchase, you may do so within 
30 days of your receipt of that 
purchase for replacement, credit 
or refund. 


Please mail by May 31, 1994. 


Ё. 
MR/MRS/MISS 
PLEASE PRINT CLEARLY 
ADDRESS APT. # 
CITY — 
STATE ZIP 


TELEPHONE 4 (. 


Ford trademark(s) used under license from Ford Motor Company. 


FRANKLIN MINT PRECISION MODELS? KEEPING AUTOMOTIVE HISTORY ALIVE. 


IKE ске 
ALL ORDERS ARE SUBJECT TO ACCEPTANCE 
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AEROSPACE BIKE 


Prolific machine-designer Alex Pong's Magic Motorcycle enterprise has rethought 
the mountain bike. The limited-production Cannondale /Magic V4000 is built 
around an internally reinforced hollow aluminum beam, which saves on weight. 
Similarly built aluminum wheels are supported from one side only by front and rear 
suspension arms, so they pop off instantly. A spring-loaded pivot dampens bumps. 
Lots of new ideas at about 20 pounds and $7,000. Cannondale Corp. Box 122, 
Georgetown, (Т 06829. 


Motorola’s Memo Express alphanu- 
meric pager features message 
scrolling and a consumer price of 
$219. Designer colors, plus personal 
ized audible and vibration alerts, add 
to its out-of-the-office feel. 
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What good is small if it still doesn’t 
fit? Most compact fluorescent bulbs 

have a chunky ballast that makes them 

too bulky for some lighting fixtures. Panasonic 
has shrunk its ballast circuitry to produce fitany- 
where Light Capsules. The 16-watt bulbs replace = “аш 
60-watt incandescent bulbs. Available in two shapes, 

the bulbs cost about $20 and last 10,000 hours. 


WHITE-WATER SURFING 
Catch а current instead of a wave on RiverBoard, a tethered surting system for 
whitewater rapids. The 32- by 52-inch board has a closed-cell foam core and a 
high-impact polymer-esin shell. The board attaches to a nearby tree or rock with 
100 feet of nylon rope, a 10-foot semitigid pole, and a bungee loop. This anchors 


the rider in the current and leaves enough slack and bounce for a real surfing expe- 
rience. Price: $369. Mountain Wave Inc. 7000 Thornhill Dr., Oakland CA 94611. 


PROFILE OF A CONTOUR 


just-introduced Ford Contour/Mercury Mystique combo, adds punch with an alFalu- 
minum 24-valve, 2.5-iter, supercharged V6 powering a fulHime al-wheel drive 
system on 17-inch wheels. The concept car reaches 150 mph. The Profile reflects 
Ford's aspirations for a high-performance, “world-class executive vehicle.” 


Му ca 
беа 


Exercise your green 
thumb without even pay- 
ing attention. Vegetables 
or flowers can be grown 
hydroponically anywhere 
there is light and a few 
$9 square feet of space. Baby 
"^ Bloomers’ timer turns on a 
^ pump that delivers a nutrient solu- 
T tion from a lower reservoir to the 
soil-less bedding tray four times daily. 
ы Forget ай мй Hin don't grow here. The 31-inch-long unit costs $130. 
American Hydroponics, 824 L St., Arcata CA 95521. 


E STANKIEWICZ 


TOSS THAT CHARGER 


The Aztec Self-Charging Battery may look like a conven- 

tional camcorder battery, but it has a retractable plug 
that fits right into standard electrical outlets—no separate 
battery charger is needed. It's available in sizes for all lead- 
ing camcorders. Price: $70 to $80. Aztec Video, 4347 
Cranwood Pkwy., Cleveland OH 44128. 


Barely here, it's already being modified. The Ford Profile, sharing key parts with the 


CooL 
COLUMN 
There are no doors fo worry about 
shutting with this concept refrigerator. 
Designed for a Whirlpoo-sponsored 
"kitchen of the future" competition, it 
enables you to access food from еі 
ther side. To keep the food chilled, a 
cookair “tornado” swirls around the 
unit’s circumference, while a vertical 
“curtain” of air moves down over the 
two open sides. 


А LITTLE TRAVELIN’ BAND 


With Pocketband, a musician can bring along accompanists who aren't a heavy 
load—34t weighs less than a pound. An anytime, anywhere rehearsal tool, Pocket- 
band plays through its own speakers or optional headphones. It can switch instru- 
ments, change tempo without altering pitch, ond play songs in any key. It has 20 
built-in rhythms—from rock to big band—and optional Song Cards (579) con- 
taining more than 200 arrangements. Price: $199. Kawai America, 2055 E. Uni- 
versity Dr., Compton CA 90220. 
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[TS ALMOST MOTHER'S 


| 
| WE KNOW YOUR MOM. SHE WANTS SOMETHING NICE THAT CAN TELL HER HOW LONG IT'S BEEN SINCE YOU CALLED. 


© Disney Available at Lord & Taylor, Foleys, Robinsons-May, Filene’s, Hecht’s, Famous 


O6 STYLES FOR WOMEN.FROM $50 TO $300. PU] S AIR WE KNOW WHAT MAKES PEOPLE TICK. 


arr, Kaufmanns, L.S. Ayers, Meier & Frank. Not all styles available in all stores. 


The Roladisc CD storage system features space-saving 
two-pocket sleeves that snap out of permanent storage 
for insertion into one of Roundhouse’s CD Projects 
travel cases (sold separately). Price: $40 (75 
sleeves). Roundhouse Products, 3233A Donald 
Douglas Loop 5., Santa Monica СА 90405. 


Stanley Tools’ Jacketed Steel аз Хх a 
|-Beam hammer combines the \ аза 
strength of solid steel with the \ ~~. E | 
vibration absorption of о high-im- \ 


pact polycarbonate resin. This Ыл 
hammer is available in different ШО 
head styles and weights. Price: ap- ur 
proximately $25 (16 oz.) to $30 
(20 oz.). Stanley Tools, 600 Myrtle 
St., New Britain CT 06050. 


—= س 
E ы ,‏ 4" | 
қ cie i‏ | 
к. „р tta‏ | | 
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The Ural motorcycle, made in Russia 
since 1941, is about to give the U.S. су- 
cle scene о new accent. With its 649-cc 
opposed twin-cylinder engine and special 
sidecor, the Ural resembles the WWil-era 
BMW motorcycle. This rugged classic is 
built to negotiate swamps, dense forests, 
and heavy snows. The much-modernized 
1994 Ural and sidecar sell for $6,000. 
Ural America, 16301 NE 8th St., Ste. 
251, Bellevue WA 98008. 


RECYCLABLE 


TAPES 


There's a better place than in the 
trash for a cassette you're tired of, so 
BASF has developed the first 100 per- 
cent recyclable cassettes. The special- 
ly formulated tape and the shell 
halves can be granulated and reused 
in new cassettes. Small plastic and 
metal pieces can also be recycled. The 
topes will cost no more than average 
cassettes. 


SLIPPERY 
CONCEPT 


Mitsubishi's HSR-IV concept sports car boasts an uF 
! tralow 0.20 drag coefficient. An “Elastic Aerotail" ——an 

electric motor deforms the саг thermoplastic body skin into a shallow, triangular section that increases down- 
ward force at speed—does not increase drag like a conventional spoiler. The car's 1,600-с 180-hp Vé features 
(1 variable engine valve timing system that con also deactivate one bank of cylinders to enhance fuel economy. 
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SUPER- CONCENTRATED 
Makes 8 Gallons of Cleaner! Degreaser 


Even the dirtiest job is easy when you've And it’s made by Rust-Oleum- a trusted 
got the right cleaning tool: Pure Strength? part of America’s workshops for 70 years. 

Pure Strength is The Stronger Safer So pick up some Pure Strength. The right 
Cleaner" With all the grime-fighting power of tool for even the dirtiest jobs. Available at finer 
nasty chemical solvents. On greasy tools, grungy discount stores, hardware stores, and home 
auto parts, after-project cleanups, tough house- improvement centers near you. 
hold cleaning and more. == RUST- OLEUM" 

Yet Pure Strength is safer to use. It's non- | ab 
toxic, non-caustic, non-abrasive and non-staining. Pure 
smells great, too. 


The Stronger Safer Cleaner." 
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JAWS 
“Jaws” meets “Jurassic 
Park"? On exhibit at the Аг- 


THE 
CONVERTIBLE 


niin wired ee tax zona State University Museum 
Decker СММ650 сап also discharge A soon this m wal 
clippings from the side or into a bag. Guenon OF û prenis ы, 5 n 
The mower's 12-volt battery runs ре abu wd m 
about 75 minutes—or 45 а ten iod 2) bik dra “н. 
س‎ ai ern great white shark. Unlike 
heavy grass. the jaws displayed at other 
Price: $399. museums, this set contains on- 
| ly real teeth, found by fossil 
collector John Babiarz (left). 


A matchbook-size pager card enables the 4.6-ounce Digital Book буа to re- 
ceive wireless messaging services. Developed with SkyTel Corp., the card 
snaps into one of the two slots on the DBS-2 model ($230 including pager 
card). It will be available in June. Franklin Electronic Publishers, 122 Burrs 
Rd., Mt. Holly, NJ 08060. 


Currentevents comedi f 4 
an Dennis Miller of : WORLD NEWS 
“Saturday Night live Fake Star Wars 


Beirut Bombing 


fame is back—on CD- | чета skims 


The Bahbbits 


ROM. “Dennis Miler |е, RR E 


> | Boeing is exploring the concept of a lightweight, low-cost fighter plane that could | That's News to Me" 
readily be modified to meet the differing needs of the military branches. This in- | ond "Dennis Miller That's Geek to Me" (530 to $40 each) run on PCs with Win- 
volves using one assembly line to build different versions based on a common | dows and Macs, as well as on the 300 game machine. The publisher, Sanctuary 
modulor core. Company studies show about 90 percent of the components, as Woods Multimedia of San Mateo, Calif., promises more such titles as part of із 
measured by weight, could be shared by all the airplane varieties. new ough series of interactive comedy products. 
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Chevrolet’s redesigned 1995 
Blazer is five inches longer and 
2.5 inches wider than last 
year's model. It features a 4.3- 
liter 200-hp V6 coupled with a 
fourspeed automatic transmission as 
standard. Two- and four-door models 
come with either two- or four-wheel 
drive. A fulHtime all-wheel drive sys- 
tem will be available later in the year. 
Five suspension packages are offered. 


> Ж 


ص 


Stack three minidiscs and you nearly 


ы” TINY BINOCS have the thickness of Sony's second- 


generation MD player. Slimmer than 


The Pentax UCF Mini packs а lot of power іп a very small package. The | any portable cassette- or CD-player, 
9x21 binoculars weigh just 8.1 ounces and are easily pocketable, at about 4 by З inches. The rubber armor | the 5550 MZ-E2 MD Walkman Play- 
coating shields them from shock and dust and provides a firm grip in wet conditions. Price: $155. er weighs just 7.2 ounces with botter- 

ies. An LCD screen displays the cur- 


rent song title. 


Quick- 
CHANGE 


BLADE 
No wrenches or special 
tools are needed to thread 
the Quickset II scroll saw 
blade chuck. Just snap open 


the blade clamp, and 

thread; snap the damp 

shut, and the es ready READY CD \ = 
to work. Designed for 16-, "T | Ф. | 
18, and 20-inch Delta PLAYER | E 


“74-4 scroll saws, the chuck costs The X'Eye CD-ROM Multi Entertainment System plays Sega 
`` | about $20. Delta Interno- Genesis CD and cartridge software as well as audio compact discs, CD--Graphics 
22. tional Machinery Corp., discs, and, with ап optional cartridge, Sony’s Electronic Book discs. The unit comes 
246 Alpha Dr., Pittsburgh with a game called Prize Fighter, Compton's Interactive Encylopedia, and a 
PA 15238. karaoke disc. X'Eye ($399) is from JVC Co. of America. 
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ANYTHING IT CAN’T Mow, IT TILLS. 
ANYTHING IT CAN 1 TILL, ІТ MOVES. 
ANYTHING IT CAN’T MOVE, SHOULDN'T BE 
IN YOUR BACKYARD ANYWAY. 


There aren't many jobs that our 400 Series Lawn апа 
Garden Tractors can't handle. 


With our patented Quik-Tatch'" System, you can 
attach and remove any number of implements in 
two minutes or less. Whether the job at hand 
requires a snow blower, sprayer, rotary broom, 
tiller, utility cart, or front- 


mount blade, just drive 
| right up and latch on. No 
All-wheel steering (on the 425 and 455) gives tools required. 
you the tightest turning radius in this class. | 
Апа to power 
all of these implements, we ve 
created a special shaft-driven 
PTO. Exclusive to John Deere, 
it outperforms the belt-driven А 
shafts used on other tractors and gets 
the power to where it's needed. AO WE 
Then, of course, there's the Our commercial-quality 450 Tiller offers 
| | a tilling width of зо inches. 
445's 22-hp electronically 
fuel-injected engine. It provides more 
torque, uses less fuel, and starts 
immediately in any kind of weather. 
But these are just a few of the 
/\ special 54-inch front blade with hydraulic angling reasons to consider a 400 Series Tractor 
works great Jor pushing and grading. 
from John Deere. To find a few more, you 
don't have to look any further than your own backyard. 


NOTHING RUNS LIKE А DEERE” 


FOR THE DEALER NEAREST YOU, CALL 1-800-503-3373. 


INNOVATIVE 
IN-LINE 
SKATES 


Irine skaters can brake better and 
maneuver more easily with Oxygen's 
Krypton skates. A heel 


brake exerts force | 

to the pave- \ 
ment and si- ү) 
multaneously ко | 


slows DE | 
the p a | 
27 

rear K -i 

wheel CN — а 

for ы а=”, А. ы „ 

quick, 225 


smooth stops. You can auto- 
matically “rocker,” or raise, the front 
and rear wheels for maneuverability, 


You can select and play as many as six Sega Genesis or Sega CD video games at | without tools and without removing 
the touch of a button with Video Jukebox VJ-S. Or, you can daisy-chain multiple the skates. Prices range from $249 
Jukeboxes together to keep a collection of games accessible. The $50 unit will to $349. Oxygen, 9 Columbia Dr., 
soon be available for Super Nintendo and Atari Jaguar. ASG Technologies, 1601 Amherst NH 03031. 

Civic Center Dr., Ste. 203, Santa Clara CA 95050. 


Mitsubishi revives the retractable 

hardtop, first introduced by Ford in 

1957, on the 1994 30006T Spyder 
sports car. One switch controls an 
electro-hydraulic mechanism that rais- 

es ot lowers the roof in less than 35 
seconds. The car is available with 
two- or four-wheel drive. Prices range 
from $55,000 to $62,000. 


QUIETLY 


Үатаһа 5 MP100 Silent 
Series acoustic pianos en- 
able you to play without dis- 
turbing others. When 
switched into QuieTouch | 
mode, the piano's hammers 
don't strike the strings. In- 


OR BY SEA 


Sony's Pyxis ІР5-760 handheld GPS stead, optical sensors detect 

system displays graphical moving the velocity and duration of 

maps from either marine CMAP or each keystroke and send 

aviation Arnav database cartridges on the information to a sound 

a 4.5-inch backlit LCD screen—the chip. It, in turn, sends sam- 
| largest display available on a portable pled sound back to the рі | | سے‎ LÀ 
| unit. Features include ап eight-chon- ano player through head | | © каша - SN еба | 

nel GPS receiver and storage of phones. Price: $8,395. | | B "NM S 1 Ben — | 

1,000 waypoints, identified by 24- Yamaha, Box 6600 Buena. | | Д. Ael | ; 
| character labels or icons. Price: Park CA 90622. | | HAMMER _ К 3 О - ND o 
| $1,600, or $1,700 with either ma- | ЭНЕНЕ E сс STRING | 


| rine or aviation mop databases. { جک ن‎ ——— 
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PASSPORT 4500 
SuperWide 
RADAR+LASER 
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An Р laboratory recently put the leading SuperWide Radar/ М... 
Laser detectors to the test and the results are clear: For overall protec- = < To order, call toll-free: 


tion from all types of radar and laser, you cant beat Passport 4500. : ' 1 800 433 3487 
е D IE НЕ ЧИННЕ ИННИ ÓÀ— — EÁ “= In Canada, call toll-free 1-800-667-5452 
Passport 4500 Super Wide Laser = 
Passport" 4500 SuperWide $209 


Whistler 1190 SW E ы” (regularly priced at $229) 


Uniden LDR 9000 W м Shipping & handling is additional. Ohio res. add 6% sales tax. 
kbang daba тий заһар к ң 

BEL 6451 A ESCORT 

> Department 401654 

X Band == К Band ажы Ka Band жаз ۳ | 2200 Fields-Ertel Road 

Cincinnati, Ohio 45249 


The above graph indicates the detection range (in miles) ofall four radar and laser bands 
for each of the models tested. This test was conducted by an independent laboratory. 


ihe da not available 


The А Ede" 


ESCORT products are designed and manufactured in the USA. — 


1994 CMI 


VIDEO-ON-DEMAND | 


Philips’ prototype Digital Entertainment Terminal will be used by Bell Atlantic in the 
first commercial testing of their Stargazer video-on-demand service in Washington 


ROUGH-TERRAIN RIDER 


D.C. suburbs this summer. The unit will decode compressed video and audio sig- ^ Crestone Peak's Super Active Suspension mountain bikes use long-travel front forks 
nals sent over regular phone wires to deliver 720-by-480 picture resolution and |. With 4.5 inches of motion and a swingarm that moves three inches to handle 
CD-quality sound. choppy ground. The rubber-compound shock dampers stretch——4Tather than com- 


— 

my 
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FAST FOOD 


The Mow & Feed hopper attaches 
to a mower's handlebar to disperse 
an even application of fertilizer, 
seed, or fine compost while mow- 
ing. I uses the movement of the 
mower's rear wheels to oper- 
ate its dispenser; if the mower 
stops or reverses, the device 
stops the flow of fertilizer. The 32 
$50 unit attaches to recent- 
model Toro and Lawn 
Boy walk-behind 
mulching mowers. 
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press—at a progressive rate to literally suspend the rider and bike above the 
wheels and bumps. Prices are $800 to $1,500. Crestone Peak Bikes, 909 Elm 
Blvd., Liberal KS 67901. 


This point-and-shoot camera bares all 
but still protects film from exposure. 
The Ricoh LX-22S has a transparent 
plastic case that reveals its brightly 
colored working parts, so you can 
watch the many winding gears turn 
as you advance the film through its 
lightproof path. Designed for children 
and teenagers, the focusfree camera 
has a builtin flash, self-timer, and au- 
tomatic film loading. Price: $100. 


к=п Ta | м 
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The Automotive Specialty Co. has produced a new softtop for the 1995 GT Convertible Celica. 
Improved weatherstripping and seams help reduce water and road noise in the cockpit. The previ- 
ous hydraulic system is now replaced by а gear-driven top mechanism for more precise control: 
the top well is larger, to reduce compression of the folded fabric. 
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Shown smaller than actual size. — Photos depict 
Replica measures 8:2" in length. the replica —not the actual car. 


A Meticulously Engineered Die-Cast Metal Replica 
of One of America’s Greatest Cars 


Everything about the 1948 Chrysler Now, you can acquire a remarkably send no money now. Simply return the 
Town & Country Convertible was detailed replica of the fabulous classic. Reservation Application. The price of $94.50 
grand! It cost $3,420, a princely sum is payable in three monthly installments of 


in 1948. It tipped the scales at over ———— $31.50. Mail your reservation today! 


! | hand-assembled! 
two tons, and it featured Chrysler's | | ——— ынаа еа а Ме Р OSS 
powerful 323.5 cubic inch wr tea = аи para go m Шш. - Mansi مسو‎ Оо a اا ا‎ 
8 cylinder engine putting out 135 hp. отын; Гер М cee AN | | me 
ЕС на, this а гып ы The body, chassis, drivetrain and The 1948 Chrysler Ber 
became a favorite of Hollywood stars engine block are crafted in metal and Town & Country E 


polished by hand before painting. The 
side and trunk panels are accented 
with genuine wood. Every component 
is inspected before this replica is 


The Danbury Mint send no 
47 Richards Avenue money now. 
Norwalk, CT 06857 


From its huge chromed “harmon- 
|. ica” grille, to its genuine American 
| ash wood accents, the 1948 Chrysler 
Town & Country made an unforget- 


Please accept my Reservation Application for the 


- : | sembled by hand. rusler Town & nt: з 
table impression. Only a small number а55е d by han 1948 Chrysler Tou n & Country. | nesa send 
SR — à no money now. I will pay for my replica in three 
of convertibles were ever made, and A Danbury Mint exclusive. monthly installments of $3].50*. 
| | ig the rarest and v the Mi Я 
may they #9 en | ж ER Only the Danbury Mint has been author My satisfaction is guaranteed. If I am not com- 
most coveted o collectible cars. ized by Chrysler Corporation to bring pletely satisfied with my replica, I may return it 


vou this extraordinary replica. You need within 30 days for replacement or refund. 


*Plus any applicable sales tax and $1.50 shipping and handling per installment. 


Replica shown smaller 
than actual size. 


(Please print clearly.) 
Address 
City 


SAR ow 


AU 
ET 


Signature 


Orders subject to acceptance, 


Name to print on certificate of ownership 


Both doors open smoothly, as do the hood (if different from above). 
and trunk. The front wheels turn with the steering wheel. Allow 4 to 8 weeks after initial payment for shipment. 
The Chrysler Town & Country trademarks are used under license from Chrysler Corporation. © 1993 MBI lb?EPGl 
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An “allin-one” assistive-tis- 
tening device, Chorus comes ae” | 
with modules for practically E] лесі | 
опу type of audio-transmis- а Audio д 
sion system for the hearing- 
impaired, including in- 
frared, FM, and 
induction-oop trons- 
mission. The modular 
device also includes a 
highly sensitive direction- 
al microphone. Price: $420. Audiological Engineering Corp., 
35 Medford St., Somerville MA 02143. 


DETECTOR 


Researchers at Ook Ridge National 
Laboratories, in Ook Ridge, Tenn., 
have developed a paper-strip test for 
toxic polychlorinated biphenyls 
(PCBs), which could cost consumers 
as little as $20 per soil or water sam- 
ple. Once immersed in a sample, the 
strip is analyzed by a reader with еі 
ther fluorescent or phosphorescent 


CONCEPT 


A 1.5Hiter four-cylinder gas en 
gine in Mitsubishi's Ecological 


Science Research vehicle light. If contaminated, the strip 
charges a 336-volt alkaline bat- glows. 
tery pack that in turn powers 0 

9 4-hp electric traction motor driv- 


ing the rear wheels. Top speed is a 
claimed 124 mph. The body of the 
ESR concept car has a low coefficient 
of drag and regenerative braking. It 
could be in production by 1997. 


A fulHfeatured system for home use, the Digital Video Mixer accepts four inputs 
and sports more than 200 special effects, including fades, wipes, zooms, and dis- 


КЕЕР ІТ COOL | solves. lis preview feature enables you to monitor all four video sources at the top 


Kool Lite 390 greenhouse film decreases greenhouse temperatures without block- of one screen. Price: 51,200. Videonics, 1370 Dell Ave., Campbell CA 95008. 


ing growing light, a boon for areas where natural ventilation isn’t adequate and 

electricity is prohibitively expensive. The film also blocks the 360- to 390-nanome- 
ter range of ultraviolet light, which slows the growth of certain harmful fungi. | 
Klerks Plastic Products, Box 368, Richburg SC 29729. | 
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If you’re serious about fish, Minn Kota’s your motor. So quiet it powers right over 
fish without spooking them. So efficient it'll put in as long a day as you. With a 
Weedless Wedge propeller that powers through cover thick enough to walk on. 
An unbreakable composite shaft that bounces off stumps. And up to 48 Ibs. of 
=. — — thrust to handle the heaviest rig. Bow or transom, | 

hand or foot control, Minn Kota makes your boat a go-anywhere, "n 

4-Wheel Drive fishing machine. That gets you closer to | ЖҰРТ FEO EH 

fish. And while you're there, pick up any litter you 7 z 

find. Clean water is better for us all. 
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WE DRIVE 
AROUND 
IN CIRCLES 


„= = “ 
и, 2 
a.m F 
B = әкке... 
Ш = 
a 
î 
н. -RACE-PROVEN TECHNOLOGY GOES 
s INTO EVERY FORD FOR THE STREET. 
Е 
“2 
Е At Ford, when we race, we travel beyond the loop. Because 


the finish line is our signal to take what we learn on the track 
to new places. Think of it. Even better braking technology. 
Aerodynamics. And fuel efficiency. All going into the Ford 
you can drive. That's what we call going full circle. 


HAVE YOU DRIVEN A FORD LATELY? 


an. you | | find E T 000 
| in | this picture? 


three or шш year enlistment respectively. 


ШЕЛ is | You. can too. All you have to doi 18 Goality. The Montgomery GI Bill plus the Army 

ү College Fund are great ways the Army helps you save for college. Along the way, you'll 
also learn things like confidence, teamwork, and self-discipline. The things that will 
make you better prepared for college. And for life. 
See your Army Recruiter. Or call 1-800-USA-ARMY. ARMY. BE ALL YOU CAN BE. 


Release the latch, and the —À д5. N 
Model GDL Cabrio Balcony Е 

Roof Window from Velux іп- НШ 
stantly converts from a sky- 


/| 4! 1 / ight to a stepout balcony OCCASIONAL LENSES 


The 100-inch-high, 37-inch- 


= wide Cabrio has low-emissivi- Single-use contact lenses from Bausch & Lomb, Occasions are designed for the 
у үде andi is filled wit argon between the panes for energy efficiency. The days when you need the power of your glasses but prefer not 10 wear 
suggested price of $2,600 includes flashing for waterproofing. them—-such as at sporting events or weddings. These 24-hour lenses are made 


from a specially formulated plastic polymer that is optimized for softness, eliminat- 
ing the “breaking in” period. Available through prescription only. 


as ! S 
: NO e ‘SSA қ 


ELASTIC LINE 
The Anchor Buddy mooring system, when attached to a regular anchor 
line, stretches from 10 to about 50 feet to keep small boats from jerking 
their anchors loose in rough waters. Price: $30. Kaboom Balloon, 135 Fern 
Valley Rd., Ste. 69, Medford OR 97501. 


Quick с COUPE 

Based on the subcompact Tipo, Fiat's new coupe is powered by a 195-hp tur- 
bocharged engine that delivers 7.5-second 0-to-100 kph acceleration. The radically 
styled body is nevertheless a true four-seater, albeit with limited rear headroom. It 
isn't available in the United States. 


PIGGYBACK BAG 

Take along an extra battery pack and tapes with a camcorder, or don’t. Either way 
is simple with Recoton's Ambico piggyback video luggage. A weather«esistant 
high-density foam-padded compartment attaches to the bottom of the bag with 
Velcro. Prices range from $45 (8mm and VHS-C) to $80 (midsize VHS). 

Recoton, 46-23 Crane St., Long Island City NY 11101. 
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Dual Tracking Laser™ 


Complete Super 
Wideband Ka Radar 
Detection With FMT*? 


Smallest Combination 
Hadar/Laser Detector 


DUAL-TRACKING 


TECHNOLOGY 
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L © Car Audio and Electronics МЇ, azine” | 


Number-one rated performance from 


the technology leader: BEL-TRONICS 


In a recent test of four radar/laser detectors, 

Car Audio and Electronics declared BEL 6351 
“the hands-down class leader.” and “...by far the 
smallest combination unit on the market...”. Now 
the new BEL 6351 Plus incorporates this same 
number-one rated performance, with the addition 
of rear laser detection. | 


CC » 
Od WCSOIDnC performance... 


BELS reputation as the technology leader didnt 

go by unnoticed—especially in the detection of 
important off-axis laser signals. “..the 635i simply 
blew away the competition with its ability to see off- 
axis laser beams, by far the most crucial test of any | 
laser detector. It had noticeably better range than the 
second-place pos ek and over 20 times the range of 
the last-place Cobra.” 


Dual Tracking Laser™ 

New Dual Tracking Laser™ enhances BELs 
number-one rated performance by providing the 
addition of rear detection of all laser signals. 
Dual Tracking Laser™ is based on the same laser 
technology used by the military in Operation 
Desert Storm. This powerful technology offers 
the best in off-axis Тепе the most common 
form of police monitoring. 


Number-one Rated Selectivity 


BEL ranked number-one in its ability to ignore 
false alerts. The unit sounded but оле single false 
alarm іп а 12-mile city test, “..a remarkable <u 
mance for such a sensitive unit.” BEL also өніс | 
number-one in features and mounting hardware. | 


“test winner" 

“Грете was no problem singling out the BEL as our 
test winner... its scores death show it to be the hands- 
down class leader." To order BEL 635i Plus for just 
$289.95 or for the name of a dealer near you, call 
toll-free today: 


1-800-341-1401 USA ” 1-800-268-3994 Canada 


BEI 


BEL-TRONICS LIMITED 
Leadership through Innovation and Technology 


Quotes used with permision of Avcom Publishing, Ltd. FMT is a registered trademark of 
BEL- TRONICS LIMITED. TM-trademark of BEL-TRONICS LIMITED. BEL 635i Plus 
is protected under US and Foreign patents. Passport is a registered trademark of Cincinnati 
Microwave. Cobra f û registered trademark of Dynascan Corporation. 
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ENGINEERING 
SWINGING COURTHOUSE 


an Franciscos U.S. Court of Ap- 
peals building is the most ornate 
structure west of the Mississippi 
River. When it reopens in 1995, it may 
also be one of the safest. 

Damaged by the 1989 Loma Prieta 
earthquake, the historic building is 
being outfitted with a Friction Pendu- 
lum System (FPS) for protection from 
future quakes. Invented by Victor Za- 
yas of Earthquake Protection Systems 
in San Francisco, the FPS isolates the 
building from ground motion. The re- 
inforced courthouse should be able to 
survive temblors like the recent 
Northridge earthquake [see “Life in 
the Seismic Zone,” page 40]. 

To install the FPS, workers cast con- 
crete blocks around each of the build- 
ing’s 256 steel support columns. After 
the building was raised from the foun- 
dation with hydraulic jacks, each col- 
umn was cut to make room for a nine- 
inch-high bearing consisting of two 
plates. The upper plate is a concave 
disk with a stainless-steel overlay; the 
lower plate has a socket that holds a 
semi-spherical, stainless-steel slid- 
er. The slider’s self-lubricating coat- 
ing prevents metal-to-metal contact 
between the plates. 

When earthquake forces jar the 
foundation, the disk glides over the 
slider, allowing lateral movement of 
as much as 14 inches, and enough ver- 
tical displacement to prevent tilting. 
The friction between the two surfaces 
causes the building to swing slowly 
in an arc, like an inverted pen- 
dulum. get” 

In more than five years of 
testing at the University at 


Buffalos National Center for : yan 
le 


Earthquake Engineering Re- 


search, the FPS enabled a зы 


scale model of the courthouse to 
ride out forces five times greater than 
would topple the unprotected building, 
according to associate professor Micha- 
lakis Constantinou. He claims the sys- 
tem can prevent all but minor damage 
in earthquakes measuring up to 8.0 on 
the Richter scale.—Candace Golanski 


L e К. 


MICHALAKIS CONSTANTINOU 


A historic courthouse in San Francisco, with 
hand-painted murals and other ornate art- 


work, is now protected from earthquakes. 
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Placed between the foundation and steel sup- 
porting columns, the Friction Pendulum System 
enables a building to survive all but the most 
severe earthquakes. 


VIDEO BY STEVE DOUGLASS / IMAGE ENHANCEMENT 


.. BY WARREN JAMES / PHOTO BY STUART Е, BROWN 
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AVIATION 


: to attack simulated surface-to-air mis- : from shooting the departing В-1 Bs. 

: sile sites at the nearby White Sands : He began recording, capturing about : 
: Missile Range, which was defended : ten seconds of tape before the cam- 

: by F15 fighters scrambled from two : era shut down, as the approaching 


THE 
BLACK 


ылы a vicio 4». 
s 
рі м 


Left to right: 1) The raw video image of an unidentified air- 


ail = craft: 2) Image processing filters out some noise and height- 


r enr 


: B-1B bombers, flying out of Roswell, 


: other air bases in the region. Earlier 


een 4 *| ens the contrast between aircraft and background; 3) False 
1.27 Т С color enhances the appearance of surface contours. 


: ега, its batteries nearly exhausted 


: plane started slowly banking. Не 


: in the day, the bombers had flown in : watched the craft complete a lazy 
: at low altitudes to avoid detection, : 180-degree turn, then fly off into 
: attacked their targets, and returned . the darkness from which it had 
: unscathed. ; emerged. 
As the sun's afterglow faded into Warren James, an aerospace engi- 


BY STUART F. BROWN 


: darkness over the mountain ranges 


n experienced skywatcher 

has bagged a rare quarry: 

the first image of what may 

| be а new type of secret air- 

plane. The picture is a somewhat 
murky videotape shot at late dusk 
when little light remained in the sky. : 
Subsequent computer enhancements : 
sharpened the image, but it’s still no 
glamour portrait. 

The shooter's qualifications are 
what make this sighting significant. 
He’s Steve Douglass of Amarillo, 
Texas, а master at intercepting radio 
communications. Douglass is well ac- : 
quainted with military aircraft and _: 
where they fly in the arid Southwest. : 
His eyewitness description of the 
mystery craft's 
shape and behavior 
provides an in- 
formed guess as to 
its probable mission. 

The occasion was 
a training exercise 
called Roving 


Military monitor | | 
Steve Douglass 
wields a hand- | 


held scanner. | | 


Sands, held last 

May in Roswell, N.M. The city’s civil 
airfield temporarily became a military : 
base, as overseas airports might dur- 
ing wartime. The exercise called for 
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: the fighters were ready for 

: the bombers. The B-1Bs 

: scrubbed their missions and 

: turned back toward Roswell. 
: Had the mysterious, dark-col- 
: ored craft alerted defenders 


: coming toward the airport," 


3 а flying-wing type with no visible 
: 2 stealth bomber." 


` ing triangular aircraft entered the 
: area. Tuned into the wargame's ra- 
: dio chatter with broadband 


frequency scanners, Dou- 
glass learned that this time 


when the bombers took off? 
"| saw this dark object 
against a slightly lighter sky, 


Douglass recalls. 
"There were no 
strobes, no lights, 
and | couldn't hear 
anything. When it 
got doser, maybe 
three or four miles 
away, | could see it 
wasn't a conven- 
tional cruciform air- 
craft or an F-1 17A 
stealth attack plane 
with angular facets, 
which | often see 
around here. It was 


STUART F. BROWN 


tail fins—actually like a small B- 


Douglass carried a videocam- 


: neer and digita-enhancement special : 
: perhaps an error of judgment. If it 
: happens again, somebody may get > 
a better picture. a 


: to the west, another flight of B-1Bs : ist, spent more than 150 hours at his 
: departed Roswell for а night attack. : computer terminal applying image- 
: At the same time, a quiet, slowly- : processing programs to the low-con- 


: frast videotape. This was necessary 


: because the plane and the sky 

: around it have almost identical 

: brightness, differing only by about 

: three gray scales, or digital bright- 

: ness values, out of a possible 256. 

: And like asteroids, blobs of electronic 
4 : noise are sprinkled across the image. 


“| tried using many standard math- 


79 : ematical algorithms for noise filtering 

=<) : and contrast enhancement,” James 

5; explains. “Unfortunately, almost ev- 
£j : erything you do to enhance the air- 

| : plane's image magnifies the noise.” 


Douglass and military radio moni- 


: tors who read his Intercepts newslet- 
: ter have picked up on rumors that 

: Cannon Air Force base in Clovis, 

: N.M., may be the home of a secret 
: replacement for the aging F-111 


fighter-bomber, also used for elec- 


: tronic warfare missions. 15 this what 
. Douglass saw? 


The military has a simple and ef- 


: fective strategy for hiding its unac- 
: knowledged airplanes from photog- 
: raphers: Paint them black, and fly 
: on moonless nights. The black trian- 
: gle's appearance before total dark- 


ness had fallen seemed puzzling— 


The API Certification of quality. 
Does your motor oil make the mark? 


— — 


FUEL ECONOMY TEST 
This test measures the fuel efficiency of engine oils. 


AP! certification ensures that Ihe highest standard for fuel 


COLD STARTING AND PUMPABILITY TEST 


These tests help ensure the engine will start and the oil will 
flow at temperatures down to 0^ F or lower. 


ed oil helps to ensure cold starts and minimizes Me 


efficient oils is mel 


a 
rs 


k of excess engine wear during жол up 


RUST AND CORROSION TEST 


| This test evaluates an oil's ability to handle fuel and water build-up, 
which will contaminate engine oil. | 
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ENGINE WEAR TEST 


| This test measures on oil's capability to 

reduce friction and protect moving parts | 

within the engine from fusing together. | 

Certified oils use additives lo form protective 
layers on ће engine surfaces and they can 

| help extend ће lile of an engine 
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performance. 


PHOSPHORUS 
CONTENT 
Phosphorus is used in oil to 
prevent wear ond control ой | 
ا‎ can reduce the DEPOSIT TEST 


effectiveness of a car's emissions 
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control system. This sw уса the level eee mm dispersants HIGH TEMPERATURE 
| Cerite xJ ‹ »ils h limits on Ihe amount in The o Detergents с п дгіте engine IN TEST 
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This test measures an oil's resistance to thicken 
and helps to ensure oil will flow alter exposure 
ES тре up. to 3007 F. 
Certihed oils will continue lo flow followin 
изе P onde hi gh- temperature 
conditions, pro lecting | ine engine 
Гот excess engine wear. 
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API CERTIFICATION MARK 


АРІ Certification Mark ensures that oils 
Қолым өл өне кесе ity. 
look for the АР! Ce rtificatic x1 Mark on ihe next Бойе of oil 
I's the mark ol кеу vou can be sure of. 


you buy. | 


4 API C Certified Oils 

For more жн цорын вет write to: 
Engine Oil Education Headquarters 
Р.О. Box 1109 

Bloomfield Hills, МІ 48303-1109 


PONTIAC. 


WE ARE DRIVING EXCITEMENT 


PONTIAC CARES with a 3-year/36,000-mile no-deductible bumper-to-bumper limited warranty (see your dealer for details), plus free 
24-hour Roadside Assistance and Courtesy Transportation. Call 1-800-762-4900 for more product information and dealer locations. 


Elf Always wear safety belts, even with airbags. ©1993 GM Corp. All Rights Reserved. 


The promise of its athletic look is fulfilled by the exhilaration 


of its 210-horsepower 24-valve V6 and turbine-smooth transmission, 
while the contro! generated by its sport suspension and available 


anti-lock disc brakes is enhanced by the safety of its dual airbags. 


The new Grand Prix™ Sport Coupe. 


Purposefully designed, comprehensively equipped, 
wonderfully invigorating. A megadose of high-quality excitement 


for today’s driving enthusiasts. 


Сеге. 


9:330". Test-drive an electric. car. Then 
FT fly into a stunt vehicle With 
Hollywood 5 newest Heli- camag 


| MAY 10 
9м The granola bar, the disposable 
ET diaper and the world's first 
computer. 


9:30»; Laser-etched crystals for mass 
EVET ^ data storage. 


рм New robots for the handicapped. 
ETT Ottone Vitollo builds a better 
mousetrap. 


9:30". Designing and testing new 
ET ^ roller coasters and treating 
sleep disorders. 


MAY 24 
Фм Yo-Yo Ma creates new electronic 
EFT music. Plus 30-ТУ eyeglasses. 


9:30e Arson psychology and Dilbert, 
ET/PT the first Internet cartoon. 


9m — Acrylic sculpture, Edward 
ET/PT 


Link’s flight trainers and a new 
type of motorcycle... 
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SCIENCE CST TECHNOLOGY 


NANOTECHNOLOGY 


A Too. 
For Tiny MACHINES 


uring the last few years, chemists 
around the globe have been build- 
‘ing all sorts of tiny devices with 
dimensions measured in nanometers 
(billionths of a meter). Eventually, 
they hope to build electronic and com- 
puter components the size of 
molecules—more than 1,000 times 
smaller than the smallest computer 
parts today. The problem: No one has 
been able to make a “wire” small 
enough to connect to these creations to 
see if they work. 

The situation is somewhat like 
making a personal computer without 
a keyboard, printer, monitor, or even a 
power cord: You can’t use the comput- 
er, and you don’t even know if it func- 
tions properly. 

Now Raymond Ashoori, a physicist 


OPTICS 
Шошо LENS 


at the Massachusetts Institute of 
Technology, has invented a tool that 
will allow researchers to measure 
what goes on inside supersmall ob- 
jects. Ashoori’s invention consists of 
two tiny charged plates separated by 
100 nanometers. The object under 
study is held between the two plates, 
closer to the bottom one. Then a small 
voltage is applied across the plates. 
As the voltage increases, electrons 
jump, or “tunnel,” across the gap be- 
tween the bottom plate and the object. 
Each time this happens, a small “im- 
age” charge appears on the top plate, 
allowing the physicists to chart the 
electronic properties of the object in 
extraordinary detail. 

Ashoori, who began the research at 
AT&T Bell Labs, says the technique 
will let physicists “look at all sorts of 
things we haven't been able to exam- 
ine before." It may even help explain 
high-temperature superconductivity, 
which has perplexed scientists for 
years.—Robert Langreth 


by using liquids instead of exotic glass, the cost 
of the materials needed for a 300-mm 12.8 tele- 
T: camera lens can be reduced from $1,100 
to $152. 


| this, professional lenses use "ab- 


The liquid lens will debut in a telescope made 
by Epoch Instruments of Oakland, Calif. Camera 
lens manufacturers in Germany and Japan are 
also negotiating for licenses. 


high-performance binoculars contain special 

M optical materials that are expensive, tricky 
to handle, and difficult to obtain in large quanti- 
ties. Now researchers at 
Lockheed Missiles & Space Co. 
have found a way to replace 
these materials with inexpen- 
sive liquids. 

When light passes through a 
lens, the colors that make up 
the light are dispersed. "You 
want all the colors to come to- 
gether for good image quality," 
explains Lockheed engineer 
Robert D. Sigler. To accomplish 


| professional camera lenses, and 


normal dispersion” materials. 

A few years ago, while Ге- 
viewing data collected in the 
1930s, Sigler happened to no- 
tice that water is slightly abnor- 
mal in its dispersion characteris- 
tics. “It bends light in a subtly 
different way than other materi- 
als,” he explains. He began ex- 
perimenting with other liquids. 


"| learned that abnormal dispersion in liquids is А professional lens uses exotic and 
not nearly as rare as it is in solids." огрете sses, which are expen- 

To construct a lens from an abnormakdisper- sive and to moisture (top). These 
Sion liquid, Sigler puts about a tablespoonful of materials can now Je replaced by optical liq- 
the syrupy liquid between two layers of ordinary wid and a type of glass known to opticians as 
glass, which are then bonded together with a “preferred” because its costs are low and it 
flexible silicone adhesive. Sigler calculates that, is easy to work with (bottom). 


porpoises descended from four- 

legged land mammals into fully 
aquatic beings is a prominent paleon- 
tological puzzle. But the discovery of a 
“missing link,” an amphibious ances- 
tor of modern cetaceans, may help ex- 
plain this transition. 

Hans Thewissen, an anatomist at 
Northeastern Ohio Universities Col- 
lege of Medicine, discovered the nearly 
complete skeleton he named Ambulo- 
cetus natans in a 50-million-year-old 
fossil seabed in northern Pakistan. 
That is where whales may have first 
taken to the water, says Thewissen. 


Н: modern whales, dolphins, and 


A whale that lived 50 million years ago walked 


on land and hunted in the sea. Paleontologists 
have recovered the beige-tinted bones; the 
other bones have not yet been found. 


The bones belonged to an animal 
about 10 feet long, weighing 600 to 
700 pounds. Its long tail had no 
flukes, but it had giant, possibly flip- 
perlike, back feet. Its skull is clearly 
that of an archaic whale. 

Ambulocetus walked clumsily on 
land, with sprawling hands and feet 
like a sea lion, says Thewissen. In the 
water, it swam by undulating its 
spinal column to move its feet up and 
down in unison, “like an otter when 
it’s swimming fast." It probably fed 
mostly on fish and marine plants. 

The oldest known whale lived ap- 
proximately two million years before 
Ambulocetus. It probably walked on 
land, but paleontologists have not yet 
unearthed a complete skeleton. Skele- 
tons of today's cetaceans are found to 
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but what about Jerome Lemelson? 

His inventions during a 40-year career 
include the compact disc, the cordless tele- 
phone, and the VCR. Now he is donating 
several million dollars to the Massachusetts 
Institute of Technology to establish the 
$500,000 Lemelson-MIT prize, the world’s 
largest award for inventors. Starting in 
1995, it will be given annually to an out 
standing U.S. inventor. 

Lemelson hopes the prize will increase 
the prestige of his profession and inspire 
more schoolchildren to become inverr 
tors.—R. L. 


үх: surely heard of Albert Einstein, 


have small vestiges of hindlimb bones. 

“The interesting part is how recent 
whales got to this odd way of swim- 
ming, beating their tails up and 
down—it’s unusual for a mammal to 
swim that way,” Thewissen observes. 
Ambulocetus suggests that before 
whales could evolve tail flukes, they 
first “had to get rid of doggie-paddle lo- 
comotion and use their back mus- 
cles."—Joyce Gramza 
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SCIENCE С TECHNOLOGY 


HAZARDOUS WASTE 


Up Ін THe Dumps 


o matter how high-tech the 
waste, the disposal method of 
choice is decidedly low-tech: buri- 
al in a large hole in the ground. Some 
pits are deeper and fancier than oth- 
ers, but even the most advanced feder- 
al facility for radioactive waste is, in 
principle, akin to an old-fashioned out- 
house. While burial has obvious emo- 
tional appeal—unwanted substances 
disappear—it causes contamination 
when wastes seep into underground 
water supplies. 

Now an Alabama engineer wants to 
take hazardous wastes in another di- 
rection: up. He has designed rein- 
forced concrete structures that could 
be easily monitored for millennia. 
Open spaces on the ground floor would 
allow inspectors to walk underneath 
the waste. “If anything leaks, you can 
see it, catch it, take care of it,” says 
James V. Walters of the University of 
Alabama Institute for Waste Manage- 
ment Studies. 

Walters suggests that such a stor- 
age silo could have negative air pres- 
sure—fans blowing air into the build- 
ing, then filtering it—to prevent the 
release of toxic gases. Unlike waste 
dumps, which have to be placed far 
from people and water supplies, a silo 
could theoretically be put anywhere. 

No company or government agency 
has ever built such a silo. But the idea 
of aboveground storage has been ap- 


An aboveground haz- 
ardous-waste storage 
facility would keep 
wastes away from 
groundwater supplies. Bera 
Open areas on the : 
p floor would al- — < B 
м inspectors to easily Sa 20 
check for leaks. أ‎ 
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. the soil exhale carbon dioxide.” Incorporating 


Our PANTING PLANET 


: satellite data, the computer model reveals seo- 
: sonal changes іп the balance between these 
JB ike many of its inhabitants, Earth : two processes. 
| oi releases carbon dioxide : Опе early surprise: The model suggests that 
into the atmosphere. Now researchers have : 60 percent of the world's carbon dioxide is pro- 


created a computer model that provides the : duced and absorbed at tropical latitudes, at 


first geographically precise images of this phe- : least 10 percent more than earlier estimates. 


nomenon. The model will help scientists under- 


during photosyn- 
thesis," says 
Christopher Pot- 
ter of NASA's 
Ames Research 
Center. "Mean- 
while, microbes 
that are decaying 
plant matter in 


7 — Mariette DiChristina ў 


proved by engineers at the Tennessee 
Valley Authority and in states like 
Kansas and New Jersey, where there 
is growing recognition of the dangers 
of buried wastes. 

“In my opinion, there’s no technical 
advantage,” says Daniel Watts of the 
New Jersey Institute of Technology. 
“But there is a potential for real public 
perception advantages,” he says. “You 
can see [the building] and check 
what's going on. People tend to like 
that."—Mark D. Uehling 
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TRAVELING COMPANIONS 


rue or false: Meteorites are small 

| rocky fragments that randomly 

| dart through the cosmos. The tra- 

ditional answer is, true. But Michael 

Lipschutz, a professor of cosmochem- 

istry at Purdue University, says that 

some meteorites travel in ordered 
streams like mini-asteroid belts. 

Lipschutz found 13 meteorites col- 
lected between 1855 and 1895 that 
share nearly identical chemical signa- 
tures—evidence, he believes, that 
these meteorites are fragments of the 
same asteroid. The locations of the im- 
pacts and their timing, he says, sug- 
gest that our planet crossed a mete- 
orite stream several times during that 
40-year period. 

Additional evidence for meteorite 
streams comes from the moon: Seis- 
mic detectors left behind by Apollo as- 
tronauts recorded a storm of meteorite 
impacts in June 1975. 

David Rabinowitz and Tom Gehrels, 
astronomers at the University of Ari- 
zona, may have seen one of the mete- 
orite belts hypothesized by Lipschutz. 
Using a charge-coupled device, a sen- 
sitive photographic tool attached to an 
optical telescope, the two scientists de- 
tected five large fragments of rock or- 
biting the sun. “We have found a new 
population of objects just outside the 
orbit of the Earth,” says Gehrels. 
“What we are observing may be mem- 
bers of a stream, but we don’t know 
yet.”—Sandy Fritz 
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An extraordinarily detailed sculpture — 
meticulously painted by hand. 


Towering in majestic grandeur and 
steeped in fantasy, castles inspire 
enchanting visions of the days of yore. 
Their massive walls and battlements 
recall the age of chivalry. Their vast 
halls evoke the era of great monarchies, 
when regents held court in chambers 
of gold. 

No castle evokes such visions more 
than Neuschwanstein Castle in Bavaria, 
Germany — one of the most picturesque 
castles in the world. Now, this magnifi- 
cent castle is re-created in a finely 
detailed sculpture available only from 
the Danbury Mint. 


Superbly sculpted; 

skillfully hand-painted. 
From the turrets, to the hundreds of tiny 
windows and the rocky cliffs around its 
base, this re-creation is expertly sculpt- 
ed. The Enchanted Castle is crafted of 
cold-cast porcelain — a blend of pow- 
dered porcelain and resin noted for its 


Each sculpture is meticu lously hand-painted by 
skilled artisans in true-to-life colors. 


ability to capture minute detail. Skilled 
artisans painstakingly paint each sculp- 
ture by hand. 


Attractively priced; sure to delight. 
Ideally sized for a mantel, shelf or end 


table, The Enchanted Castle will capti- 
vate everyone who sees it displayed in 
your home. The attractive price of just 
$55 is payable in two installments of 
$27.50. Your satisfaction is guaranteed, so 
return your reservation today! 


-ч -- — — -- -- -- -- -- -- — -- — -- -- -- -- -- -- ou ن ت ت تج‎ шш шш чш ت چ‎ шшш шш SS ш 


Enter а magical world of chivalry, legend and lore... 


The Enchanted Castle 


--------- RESERVATION APPLICATION -------- 


The Danbury Mint 

47 Richards Avenue Send no 
Р.О. Box 4900 money now. 
Norwalk, CT 06857 


The Enchanted Castle 


Please accept my reservation for The Enchanted 

Castle. I will pay in two installments of $27.50*, 

the first to be billed prior to shipment. If not sat- 

isfied, | may return my sculpture within 30 days 

for replacement or refund. 

*Plus any applicable sales tax and $2 shipping and 
handling per installment. 


Name | 
(Please print clearly.) 


Address E 
City 
State/Zip. 


Signature __ 


(Orders subject to acceptance.) 


Name to print on Certificate of Ownership 
(if different from above). 
Please allow 4 to 8 weeks after initial payment for shipment. 
ENC 92 
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BY STUART F. BROWN 


reams try hard to include the : ез 


J TECHNOLOGY 


waking world. A railroad train : Bà v 


seemed to be rumbling loudly : 


through one of my recent 
reveries—until the smashing of a 
large mirror ended it. The bed 
jumped up and down. Glass picture 
frames fell and shattered, as every- 


thing in my Los Angeles home shud- : 4 rd 


dered along with the heaving earth. : 


Seismographs say the predawn 
shaking on January 17 lasted about 
30 seconds, but it seemed much 
longer. Groping in the dark for a 
flashlight, then peering down at а 
sea of broken glass, | realized my 
bare feet had miraculously escaped 
injury. Some surface cracks had ap- 
peared in the stucco walls of the 
house, but the 1920s wood-frame 
structure flexed instead of falling 

part. 

A pair of ranch houses atop a 
ridge half a mile away fared much 
worse; they slid down a steep 
ravine and collapsed like cardboard 
boxes under the foot of a giant. In 
one house, an overturned bathtub 
shielded a woman from the crushing : 
debris until and ші her 


Damage to this inni building on Hollywood Blvd. re- 
"ма ће пара of shattered kitchens (above). А recent- 
ly constructed parking garage at California State University 

" severe damage in the quake (right). 


in Northridge suffer 
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: from the surrounding wreckage. 


Later that morning, | learned the 


: earthquake's epicenter was 14 

: miles away in the San Fernando 

: Valley town of Northridge. Magni- 
: tude 6.8 on the Richter scale has no : 
: entertainment value—tt only brings : 
: fear and destruction. 


Today, as the aftershocks become 


: less frequent, the misery caused by 
: the Los Angeles area's severed 

: transportation arteries endures. АР 

: ready famously overburdened, the 

- freeway network lost six major 

: bridges, creating a regional welter of : 
: crawling cars and trucks. Working 

. around the dock, crews are repair- 


: ing and replacing bridges in an 


: emergency program that will cost 


approxi- 
mately 
$800 
million. 

All six of 


the spans 


been sched- 


. uled for major improvements. 

: Bridges that had recently been 
: retrofitted stood up to the 

: Northridge quoke. Caltrans, the : 
: state's transportation deportment, 5. 


under fire for moving slowly in 


Most of the structural engineering 


: lessons learned from the recent 

: quakes involve redesigning these 

: columns. New ones should be built 
: using plenty of vertical internal steel 
: reinforcing bars, generously wrapped : 
: with steel hoops. Tall, single-column 
: supports with graceful flared tops 

: function poorly, it turns out: The 

: flares make the columns so stiff that : 
: they break rather than bend. 
that fell had : 


Southern California has traditional- 


. ly experienced strike-slip earth- 


Produced with 
ARC/INFO soft- 
ware, this map 
incorporates 


epicenter data 
from CalTech. 


NORTHRIDGE 
EARTHQUAKE 
EPICENTERS AS OF 
JANUARY 24, 1994 
MAGNITUDE 
0-29 
3033 
4049 

5.0 OR GREATER 
INITIAL 6.8 
MAGNITUDE EVENT 


. quakes, which produce lateral mo- 

: tions as sections of the Earth's crust 

: Slide past each other in opposite di- 

: rections. The Northridge quake, emo- 


nating from a blind, or hidden, fault, 


. instead hit the area with powerful 
. spending money allocated for bridge : 
. improvements following the 6.4 Syl : 
. mar earthquake of 1971, which 

: was centered not far from January's 
: event. The retrofitting program in- 

: dudes strengthening concrete sup- 

: port columns by adding steel rein- 

: forcing jackets. 


vertical motions. It was a "thrust" 
event, common in other parts of the 


: world, caused by one section of crust 
: riding up over its neighbor. The re- 

: sulting shocks propagated through 

. deep layers of sediment that ampli- 

‚ fied the seismic waves, according to 

: Eugene S. Schweig of the U.S. Geo- 

: logical Survey. 


The quake occurred along a foult 


| at the edge of the Ventura Basin, 
: one of the deepest sedimentary 
. basins on Earth, says Andrea Dom- 


nellan, a geophysicist at NASA's Jet 


. Propulsion Laboratory in Pasadena. 
. This 9.3-mile-deep geological feo- 
‚ ture stretches from the Pacific Ocean 


into the San Fernando Valley. ДЕ 


. though seismologists still have no 

. reliable way of forecasting when 

. earthquakes will occur, Donnellan 
__ | predicted last November that the 
^"^ : deep faults within the Ventura Basin 
. might cause an earthquake with an 
| : approximate magnitude of 6.4. 


Since the quake, Donnellan has 


— A е | used Global Positioning System re- 


-| : ceivers to measure the movement 
21. of 3,618-foot Oat Mountain in the 
: Santa Susana range north of the 
M : epicenter. It's now 14.8 inches 
E : taller, and has moved 6.2 inches to 
d | the north and 5.5 inches west. 


"This is mountain building in 


_ Е progress,” she says. 


Heart Wirrunour А BEAT 


urrently, pumps that are implant- 
ed to assist damaged hearts are 
designed to pulsate like heart 
muscles. But in the future, heart 
pumps may move blood in a continu- 
ous flow. Patients with a weak pulse, 
or no pulse at all, will be able to lead 
normal lives. 

Dr. Leonard Golding of the Cleve- 
land Clinic, one of several institutions 
developing non-pulsing heart-assist 
pumps, says a pulse isn’t necessary as 
long as blood flow, pressure, and vol- 
ume are sufficient. If a pump doesn’t 
have to produce a pulse, he says, its 
mechanics can be simpler. 

The clinic’s non-pulsing pump, 
which is being tested in calves, has 
only one moving part: A rotor, con- 
taining magnets, spins around a 
sealed electric coil. The design avoids 
any danger of foreign lubricants leak- 


BLOOD IN 


SPINNING IMPELLER 


BLOOD OUT 
/ 


КОТОК 
EMBEDDED 
MAGNETS 


SEALED ELECTRIC 
coil 


CLEVELAND CLINIC 


With only one moving part, this heart-assist 
pump is simpler and smaller than models that 
mimic the heart's natural cadence. 


ing into the body. Only blood is need- 
ed to lubricate the rotor. 

Golding says the pump’s simple de- 
sign should make it more reliable and 
about half as expensive as pulsing 
pumps, which now cost about 
$50,000. And because the plum-sized 
pump is one-fourth as large as a con- 
ventional pump, it fits more easily in- 
side the chest. 

Golding hopes to start using the 
non-pulsing pump in humans in 
about three years.—Ted Scala 


The smooth ride at speeds up to 28 mph 
results from oil dampers on the roller quide 
SPEEDY ELEVATOR wheels, guide rails that are within 0.04 inch of 
plumb for the entire shaft, and aerodynamic cab 


$ the doors close, a Mitsubishi official covers that cut wind vibrations. 
Д off ће world’s fastest elevator Designers hope the most innovative feature 
sets a coin on its edge on the floor. Forty will never be used: The shoes on the emergency 
seconds later, we're on the 70th floor of the brakes are made of a new high-temperature ce- 
Landmark Tower, Japan’s tallest building. The ramic. Braking this elevator would melt conven- 
coin has not moved. tional castiron shoes. —Dennis Normile 


The Mitchell 300 Excellence. 


Judged smoother than 
Е reels costing twice as much. ў 


Fishermen were the judges. In blind tests, they compared Mitchell 
Excellence smoorhness against other reels priced two to three times 
higher, More than 8 out of 10 chose rhe Excellence. Mitchell invites 


vou to take rhe test. With three Excellence 
reels to choose from, vou could buy two — MITCHELL # 


and still be money ahead. The tonal Loca Ur 
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Leo Warfteld/600,383 Miles 


e Sure You 


Really Like The Color’ 


Take it from Leo Warfield. After over half Trucks come in nine great colors you'll still 
a million miles, he's learned the meaning of like 100,000 miles down the road. Or 
Toyota's legendary reputation for reliability. 200000. Or 300000. If you have а 100000- 

Of course, you don't have tocovernearly mile story to tell, call 1-800-THE-TRUCK. 
as much ground to appreciate the valueof ^ Over 60000 Toyota owners already have. 
atruck you can really count on. And,Toyota — Toyota Trucks. You just gotta love 'em. 


CD TOYOTA Trucks 


"I love what you do for те” 


Call 1-800-GO-TOYOTA if you'd like a Truck brochure and the location of your nearest dealer. Your mileage may vary. Buckle Up! Do it for those who love you. © 1993 Toyota Motor Sales, U.S.A., Inc. 


AUTOMOTIVE 


EDITED BY SANDY FRITZ 


VENTILATION 
CABIN FILTER 


| ех! time you examine the gunk 

М your engine's air filter, 

consider this: the air you breathe 
while driving your car contains the 
same gross stuff. 

Not for much longer, though. U.S. 
automakers plan to use filters that 
clean the cabin's incoming air. These 
cabin air filters will remove particles 
as small as 0.02 microns—less than 
one-millionth of an inch in diameter. 
Such filters eliminate pollen, mold 
spores, road dust, bacteria, and 
cigarette smoke. 

Until now, the only American cars 
that incorporated cabin filters were 
the 1938 Nash and, briefly, the 1974 
Oldsmobile Toronado and Olds 88. 
European automakers, however, have 


A filter with electrostatica chorged material removes partides from 
outside air before sending the air into the passenger cabin. 


favored the use of filters since 1988: 
At least 41 European models current- 
ly employ some type of cabin air filter. 

In the past, however, automakers 
found good reason for not filtering in- 
coming particles. Clogged filters can 
create an air pressure drop іп a car's 
ventilation system. This places greater 
demands on blower motors, causing 


Go, Rover, Go 


n ocean of mud threatens to engulf my 
MN Land Rover's latest North Ameri-. 
can entry, Discovery. With the center dif- 
ferential locked and the engine climbing past 
` 4,000 rpm, somehow | slip, slide, and spin for 
| what seems forever across 150 yards of vis- 
` cous Belizean road. 


I'm testing Land Rover's $30,000 competitor : 


in the luxury sport utility 
segment. The Discovery, 
positioned between the 
rock-climbing Defender 
90 and the upper-crust 
Range Rover, promises 
suburban civility. But be- 
fore | can get a sense of 
Discovery's family-orient- 
ed comfort features, 
there is this Land Rover 
heritage thing that must 
be proven. Thus, the 
mud. 

Standard trim on the 
Discovery arriving at dealers this month is im- 
pressive. In fact, it is unique in its class, with a 


1 82-horsepower fuelinjected aluminum V8, du- : 


al air bags, four-wheel ABS disc brakes, and a 


: riot of storage compartments. All this is elegant- 
: у grafted onto the hallmarks of Land Rover en- 
: gineering: full-time four-wheel drive, long-travel 
: coi-spring suspension, and aluminum body pan- 
: els sheathing о welded steel box frame. 


If you take a Discovery for a test drive, con- 


: centrate on the short list of unusual options, 
: such as the center-facing cargo area fold-down 
: seats and the supplemental rear air-conditioning . 


i system. Don’t bother slogging through the 


r mud. This vehicle does just fine. After all, the 
: company sponsored ће grueling1992 Camel 
: Trophy endurance run in Malaysia. It’s the her- 
: itage thing, you know.—Fred Abatemarco 


them to burn out pre- 
maturely or, worse, 
not meet government 
standards for de- 
froster performance. 

New filters, manu- 
factured mainly by 
Freudenberg Nonwo- 
vens in Chelmsford, 
Mass., and 3M of St. 
Paul, Minn., solve 
this problem by em- 
ploying electrostati- 
cally charged materi- 
al that captures 
particles deep inside 
the filter. This pro- 
cess reportedly elimi- 
nates harmful pres- 
sure drop. The filters 
must be changed ev- 
ery 15,000 to 20,000 
miles, however. 

Cabin air filters 
from Freudenberg Nonwovens will 
debut in the United States in June on 
the Mercury Mystique and the Ford 
Contour. Thanks to the potential 
health benefits, executives from 3M 
and Freudenberg say the list of Amer- 
ican cars using cabin air filters will 
expand dramatically over the next 
five years.—Chuck Murray 


ELECTRIC VEHICLES 
Eco SCOOTER 


B: jetting to Taiwan and Germany 


when he’s not overseeing opera- 
tions in Golden, Colo., Ray Ged- 
des has amassed “more frequent flyer 
miles than Га like to have.” And as 
president of Unique Mobility, hell put 
in another two years of flying before 
his companys electric motor scooter 
appears on the streets of Taiwan. 

Unique Mobility’s scooter will be 
the first commercial application of his 
company’s lightweight, permanent- 
magnet DC motor design. This motor 
uses an extremely thin winding that 
runs between two closely spaced sets 
of high-strength permanent magnets. 
This generates a high power-to- 
weight ratio. The compact electric 
motor is built directly into the hub of 
the rear wheel, eliminating the need 
for a drivetrain. 

The battery pack is also unusual. 
Designed for daily removal, it is easy 
to recharge, sidestepping the thorny 
how-do-you-recharge it problem. The 
scooter should cost about $1,500, and 
will first appear in Taiwan in 1996 
because, according to Geddes, “Tai- 
wan is the motor-scooter capital of the 
world.” 
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THE NEW 
MILLENNIUM 


t was inevitable that a car introduced in the last 


decade of the 20th century would be named for : 


the approaching millennium. But Mazda says its 
new Lexus-class 1995 luxury sedan should carry 
the company well into the third millennium. 

Millenia is offered in three models, ranging 
from $26,000 to about $31,400, the most 
noteworthy being the Millenia S. The S is 


equipped with the world's first automotive Miller- : 


cyde engine, an achievement that won Mazda 
РОРШАЕ SCIENCE'S Best of What's New Award in 
1993. 

In the Miller cycle's compression stroke, a de- 


layed dosing of the intake valve means some fu- 


©1994 Robert Bosch Corporation, Sales Group. 


el/air mixture іп the cylinder returns to the in- 
take manifold, keeping combustion 
temperatures low. A 

Lysholm screw-type 

compressor pres- 

surizes the in- 
take system 
to 28.5 psi, 
allowing the 
M | = engine to pro- 

ET duce 1.5 times more 

torque than a conventional engine of 


E] = 


. similar displacement. 


Thus, the DOHC 2.3-liter Miller V6 produces 
210 hp, versus 170 hp for the conventional DO- 
HC 2.54iter V6 in the base model; 210 pound- 


: feet of torque, versus 160 Ib.-ft.; and 28 mpg, 


versus 27 mpg on the highway. There is no turbo 
"lag" with the Miller engine, and its increased 
power output is impressive throughout the rpm 
range. The S accelerates from zero to 60 in less 
than eight seconds, while the base model reaches 
60 in under ten seconds. 

All Millenias feature multilink front and rear sus- 
pensions, automatic transmissions, electronic tilt 


- steering wheels, dual air bags, and antilock 


brakes.—Richard Stepler 


BALANCING Аст 


ingle-cylinder racing motorcycles 

have always been appreciated for 

their lightness, agility, and useful 
torque across a broad range of engine 
speeds. However, they tend to suffer 
from brutal vibrations at high rpm. 

Until now. Ducati of Italy recently 
handcrafted a batch of single-cylinder 
road-racers called the “Supermono.” 
And Massimo Bordi, the company’s 
chief engineer, has invented a simple, 
effective way to tame the shaking. 

Using Ducati’s standard 90-degree 
vee-twin as a starting point, Bordi 
chopped off the rear cylinder but re- 
tained most of its connecting rod as 
part of a two-link counterbalance ar- 
rangement. This keeps the 61-horse- 
power 550cc single-cylinder engine 
smooth—even at 10,500 rpm. 

The compact 141-mph racer makes 
ample use of carbon, Kevlar, alu- 
minum, and magnesium to reach a 
trim weight of just 277 pounds. Inter- 
est in the sleek little $30,000 competi- 
tion Supermonos has been so strong 
that Ducati may develop a road-going 
version.—Stuart F. Brown 
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A new standard for automotive computer net- 
works saves everyone money. 


A STEP In THE 
RIGHT DIRECTION 


Һе auto industry, which routinely 

links design computers worldwide 

| and is one of the largest users of in- 
teractive computer networks, has been 
among the last to standardize the lan- 


GHOST CAR 


he National Institute of 
Standards and Technology 
(NIST) in Gaithersburg, 


guage that allows these computers to 
communicate easily. Alas, automotive 
designers from different companies of- 
ten use disparate computer “lan- 
guages.” This means inter-corporate co- 
operation on a design often requires 
time-consuming translating among 
systems, and this costs the industry 
millions of dollars annually. 

Now, says John Blair of the National 
Institute of Standards and Technology 
(NIST) in Gaithersburg, Md., “The au- 
to industry is taking a big STEP for- 
ward.” Developed in a project coordi- 
nated by NIST, STEP stands for the 
STandard for the Exchange of Product 
model data. This proposed internation- 
al plan for computer systems enables 
designers in different, even distant, lo- 
cations to collaborate without transla- 
tion, all using the same information. 

“STEP is not merely blueprints like 


plug with a 99.9% pure 
just the tip like some other 


spark plugs. We guarantee 
you'll feel the difference. 


call 1-800-882-8101. 


radar guns. The device uses 
Doppler radar signals to simu- 
late а car moving at the legal 
speed limit, and it links with in- 
stanton, down-the-oad, or 
even the new cross-the-road 
radar devices. This would allow 
police units to make certain the 


For the Bosch retailer nearest you, 


would eliminate courtroom de- 
fense claims that an officer's 
radar reading was incorrect. 
Under current conditions, 

even precalibrated radar de- 
vices can be in error, and this 
uncertainty has allowed many 
speeders to leave the court 


Md., is spending your tax dot | readings on their radar devices тоот with nullified tickets and 
lars to develop a Doppler radar reflect a vehicle’s true speed. without points against their 
“ghost car" to calibrate police Presumably, the NIST device driving licenses. 


САП/САМ,” Blair says of computer- 
aided design and manufacturing. “In- 
formation for design, maintenance, 
and disposal will all be accessible digi- 
tally.” Using the standard could ulti- 
mately cut design time and develop- 
ment costs by 25 percent, a savings 
that could be passed along to the con- 
sumer, according to Blair. 

Ford’s Powertrain Operations in 
Dearborn, Mich., and DOE’s Al- 
liedSignal Kansas City Plant success- 
fully tested the standard by co-de- 
signing a connecting rod. In an 
informal agreement, Audi, BMW, 
Chrysler, GM, Fiat, Mercedes-Benz, 
and Opel have promised to work to 
bring the standard into full use. 

In addition to automotive parts, 17 
other STEP applications, from sheet- 
metal dies to electronics, are under de- 
velopment.—Mariette DiChristina 


No other plug fires like the Bosch 
Platinum spark plug. That’s because no 
other plug has such a unique design. 

For example, while some other plugs 
only have platinum on the tip, we’re the 
i only spark plug with a 99.9% pure plati- 
Bosch Platinum is the only num center electrode engineered into а 
platinum center electrode, поі unique extended insulator design. 

The results are quicker starts, smoother 
acceleration and improved fuel efficiency. 
We're so confident in their performance, 
we can make this guarantee. If you don't feel the difference 
Bosch Platinum makes in your car, we'll pay for the plugs. 

And right now, when you purchase a set of Bosch 
Platinum spark plugs, you'll get a в 
25€ rebate per plug and a chance 
to win one of ten free trips to the 
Fast Track School of High Perfor- 
mance Driving in Charlotte, NC. 
See store for complete details. 

50 if you want to improve your car's performance, give it 
the ultimate fire power. Install Bosch Platinum today. 


The Ultimate Spark Plug 
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POWERPLANTS 
WHEEZE-FREE ROTARY 


ШЕ azda’s rotary en- 
gine has earned a 
reputation as a 


strong and space-efficient 
powerplant, but it doesn't | 
get great mileage. To help 
boost its fuel efficiency, 
Mazda plans to borrow 
Miller-cycle technology 
from its piston engine to 
improve its rotary. 

Grafting this technology 
onto the rotary should im- 
prove the engine’s idle and 
light-load efficiency by reducing 
pumping loss at the throttle plate. 
The speed of a gasoline engine is 
controlled by this device; as the 
throttle plate opens, the engine 
speeds up. But during idle or light- 
load operation, the plate is nearly 
closed, stifling air flow and result- 
ing in extra drag on the rotor. 

The Miller-cycle rotary, how- 
ever, would allow a larger vol- 
ume of air to enter through the 
intake port, reducing intake drag on 
the rotor. Extra air would then be bled 
off though a return port, with the air 
mixture controlled by a pumping-loss 
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A Gas To Drive 


e've touched on the Neon in past 
W issues, but this was our first ride in a 

sports-model production version. And 
there are several categories in which this car 
glows. 

We drove the Neon Sport through Texas hill 
country near Austin and discovered a nimble car 
that, once the rpm builds up, gets going with 
surprising authority. All models use the same 
2.0-liter, 132-horsepower engine, but suspen- 
sion refinements differentiate the Sports model 
from the base Neon. 

The Neon Sport invites lively driving. Thanks 
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THROTTLE PLATE 


control valve. This valve would stay 
open most of the time, except when 
the throttle plate opened enough to 
adequately fuel combustion. The 
Miller-cycle rotary would also feature 


Mazda's rotary 
engine breathes 
better with a valve 
that admits more 
air into the com- 
bustion chamber 
during idle. 


FUEL 
PUMPING-LOSS INJECTOR 


CONTROL VALVE 


EXHAUST PORT 


fuel injection, so a controlled air/fuel 
mixture would be sprayed directly in- 
to the rotarys combustion chamber. 
—John Matras 


: to a stabilizer bar that stiffens the MacPherson 
: strut/coil spring front-suspension, the steering 
: feels more precise than on the base model. 

: Goodyear Eagle tires, riding on rims an inch 
taller and half an inch wider than the base 

. wheels, also enhance road feel. 


Neon engineers must have foreseen that this 


` car would be tossed around by its drivers: 

: Headliner handles are provided at three passen- 
: ger points to lend occupants support. A tilting 
Steering column and adjustable headrest, com- 
. bined with the standard seat adjustments, let 

: those behind the wheel find the perfect driving 
. position. 


The Neon Sport comes with standard equip- 

| ... ment such as a 
roof rack, vari- 
able intermittent 
windshield 
wipers, power 
| mirrors, and a 
split-bench fold- 
ing rear seat. At 
about $13,000, 
this car's not only 
а bargain—it's 
0 gas. 


MARIO FERRO 


ENGINES 
Forp’s Bic Carcu-UpP 


he 2.5-liter V6 powerplant that 

debuts in the new Ford Contour 

and Mercury Mystique is a land- 
mark engine for the Detroit automak- 
er. Finally, multivalve technology en- 
ters the mainstream of Ford’s engine 
lineup. 

The move to add a high-volume, 24- 
valve V6 to Ford’s engine line, which 
already includes a multivalve V8 used 
in its luxury cars, may seem decades 
late, especially since aluminum-block, 
multivalve engines have been the 
standard for Japanese and German 
automakers for at least 20 years. Also, 
domestic rivals GM and Chrysler both 
feature V6 multivalve engines. 

This new engine is part of Ford’s 
"global car" strategy. The company's 
V6 is the second in an upcoming series 
of “modular” engines. By producing 
large volumes of common components 
and then using them in a broad 
range of cars and trucks sold through- 
out the world, production costs can be 
trimmed. For example, more than one 
million new V6s are slated for annual 
production, but only about 200,000 of 
these engines will be earmarked 
for the Ford Contour and Mercury 
Mystique. 

This new Ford powerplant is a 165- 
horsepower, iron-sleeved aluminum 
engine with a block that's cast in a 
special vacuum process. Emissions are 
low thanks to a complex cylinder-head 
design capped by twin cams on each 
bank, actuating four valves per cylin- 
der. Emissions are also reduced by a 
new generation of electronic controls 
that alert the driver to emission-sys- 
tem failures. 

A short drive in a European Mondeo 
(similar to the upcoming Contour and 
Mystique), reveals a flexible and pow- 
erful V6 engine that's not quite as 
smooth as the latest generation of en- 
gines from Japan. Still, the Ford V6 
requires no servicing, beyond chang- 
ing fluids and filters, for the first 
100,000 miles. And the engine is mod- 
erated by a sophisticated traction con- 
trol system that operates at all speeds, 
using brakes and engine control to 
tame a spinning wheel. 

As the first of a series, industry in- 
siders say the V6 engine should spawn 
a family of high-output versions. The 
most intriguing offspring may be a ru- 
mored 3.4-liter, 60-degree SHO V8, 
designed to replace the existing en- 
gine in the SHO Taurus now made by 
Yamaha.—Dan McCosh 85 


TEST DRY. 


The gentlest way to dry your car is with a nafural 
miracle called chamois. And we'd like you to prove 
that to yourself. Bur first, our absorbing story; then, 
our exciting offer. 
CHAMOIS, A VERY UNUSUAL LEATHER. 
Genuine chamois is made from sheep- 
skin. To any substitute, you should 
say, “Baa!” After a remarkable 
tanning and finishing process, 
including treatment with 
cod oil, this soft and 
pliable leather has 
an almost miracu- 
lous ability. It's the 
ability to absorb 
4 times or more 
its weight in water. 
Then, even more 
remarkably, you can 
wring it our and, still damp, 
it absorbs the same amount 
of water again, completely 
and without smearing. 
WHY CHAMOIS WON'T 
SCRATCH YOUR CAR. Unlike towels 
and rags, which pick up and hold 
dirt, chamois rejects dirt and grit. So, 
it won't scratch your precious paint. 
Remember, a shining 80,000-mile car 
is worth more than an 80,000-miler that's 
lost its virginal luster. 


MANY MESSY RAGS OR ONE GENTLE CHAMOIS? EASY 
CHOICE. Using old towels, T-shirts, etc., you pile up a pyramid 
of rags every time you dry your car. One chamois, wrung 
out a few times, will do your whole car. And, it will do your 
car again and again-about a year's washings, if you're the 
average washer. Take таг, rags! 

NOW, OUR OFFER. If you're already convinced, by 
all means go to your favorite better auto accessory shop 
or automotive department and get a chamois. But make 
certain it's genuine chamois. Look for the Chamois Seal of 
Quality. (Ever see a rag with a Seal of Quality?) 

Or, if you still want a free test dry, use the coupon 


NATURE'S MIRACLE LE 


D 

| Chamois Council, Dept. PS | i 5 
i 780 Third Ave. 10th FI., New York, NY 10017 i U 
Sure, I'd like a sample piece (5" x 7") of genuine chamois. 5 
ly le 
Name | 9 

i Address = күн | v 
| City — |  .J— State Zip — | Е 
| Right now | dry my car with | © 
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THE EUROPEAN COMMUNITY CO-SPONSORS THIS ADVERTISEMENT. 


ELECTRONICS 


EDITED BY MICHAEL ANTONOFF 


COMMUNICATIONS 


Voice & DATA: 
TOGETHER Ar LAST 


echnology that splits a conven- 
T phone call into audio and 

data channels will make it possi- 
ble to chat and fax simultaneously, use 
a computer modem while talking on 
the same line, and hear the cheers or 
jeers of your opponent from his re- 
mote location as you share a video 
game. 

VoiceSpan, developed by AT&T 
Paradyne, gets double duty from a 
standard phone line—without fiber 
or a second line. The first product in- 
corporating the technology is the 
AT&T DataPort 2001 modem ($549). 
It uses a combination of analog pro- 
cessing (for voice) and digital process- 
ing (for data) to produce an "Ana- 
log-Data" signal that travels via a 
plain line. 

There are some tradeoffs, however: 
The speed of a fax or data transmis- 
sion slows down when both parties 
are talking, the audio quality sounds 
a bit thin during the duration of the 
call, and the technology doesn't work 


on a digitally switched office PBX 
system without additional hardware. 

VoiceSpan's recreational applica- 
tions will show up later this year in 
the Edge 16 game cartridge, which 
will enable two Sega Genesis players 
in remote locations to play and chat 
at the same time. Also, AT&T plans 
to offer 3DO game machines this fall, 


‘including a play-and-chat model. 


New fax machines will enable 
you to talk with someone who 
has a similarly equipped device 
while sending or receiving pages. 


AT&T has licensed the 
technology to Panasonic 
and Canon, among other 
manufacturers, for use in 
forthcoming telephones 
and fax machines. Voice- 
Span-compatible chips 
must be present in de- 
vices at both ends. 

Meanwhile, Radish 
Communications Sys- 
tems of Boulder, Colo., is 


nique called VoiceView. 
Unlike VoiceSpan, which 
sends voice and data si- 


uses a switched-trans- 
mission method in which 
the parties alternate between send- 
ing voice and data within the same 
call. Microsoft Corp. and several 
modem manufactuers have an- 


multaneously, VoiceView 


STEVE KARP 


offering a different tech- | 


nounced their support for the | 


Radish approach. A third method, 
singleCall from Phylon of Fremont, 
Calif., dynamically adjusts the ratio 
of simultaneous voice and data as 
needed.—Mark Fleischmann 


lated via a Dataglove from 

| VIRTUAL REALITY Greenleaf Medical Systems. 
The architect can point to a 

Roi-THROUGH representation of a win- 
BLUEPRINTS dowsill, for example, and 
make it higher or lower, or 
or someone in a wheelchair, a widen a door if its too 
= vertical inch can seem as high as narrow. 

a mountain. That's why the idea Trimble co-developed the 
of taking a wheelchair for a spin program while director of the 
through a building before ће struc- Hines Rehabilitation Re- 
ture is built is so appealing. The search and Development 


Wheelchair VR system, developed by 
John Trimble of Chicago-based Prairie 


. Virtual Systems, enables an architect 


to do just that—virtually. 

The system’s virtual world is ren- 
dered from AutoCad files on a 486- 
based PC. A person in a wheelchair 
puts on a Virtual Research flight hel- 
met equipped with electromagnetic 
motion trackers. Objects are manipu- 
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Center, which has a large 


number of disabled veterans Wearing а Dataglove sat bine, um ina vivid tests a building design. | 


who assisted in testing early 
versions of the system. asked to verify that wheelchairs could system, which placed their 

One of the first test drives was for navigate through this space. One of wheelchairs on stationary rollers 
the Copley Memorial Hospital under | the problems the Hines testers uncov- much like an exercise bike, didn’t 
construction in Aurora, Ill. The hospi- егей was that the faucet knobs on feel realistic. Trimble then switched to 
tal planned to incorporate a radically Ње hospital sinks were too far back . тоге sophisticated navigation equip- 
designed patient room, modeled on їо be reachable from a wheelchair. ment that enabled the wheelchairs 10 
private apartments, and Trimble was Тһе testers also told Trimble that his rove around.—Larry Krumenaker 


VIDEO 


KEEPING DOCTOR-PATIENT 
RELATIONSHIPS HONEST 


locked camera serviced by a bond- 

ed security firm could help deter 

troubled doctor-patient relations. 
The 2C System is meant to guard pa- 
tients against doctor misconduct, as 
well as protect physicians from false 
accusations. 

“Just knowing that the camera is 
there should keep both parties honest, 
says Dr. Eli Einbinder, a psychiatrist 
with New York Hospital-Cornell, who 
devised the 2C System. Einbinder says 
he got the idea after seeing some of his 
own clients who had been abused by 
previous doctors, and learning of a col- 
league who had been erroneously ac- 
cused of wrongdoing by a patient 
avoiding bill payment. Cornell is now 
developing a prototype of 2C. 

The system would employ a locked 
video camera aimed at the practition- 
er and installed unobtrusively behind 
where the patients sit (so that pa- 
tients wouldn't necessarily have to be 
identifiable). To further protect confi- 
dentiality, the system could operate 
without audio recording. An alarm 
would sound if the system stopped. 
—Mariette DiChristina 


POWER MANAGEMENT 


PowtRn-PACKED 
CAPACITORS 


charging time and range of elec- 

tric-vehicle batteries, the future 
of electric cars may not lie in a better 
battery. According to Andrew Burke, a 
principal program specialist in the 
Electric and Hybrid Vehicle Program 
at the Idaho National Engineering 
Laboratory, a successful electric vehi- 
cle may arise from an advanced device 
called a high-energy-density capacitor, 
or super capacitor. 

Two factors determine the size and 
weight of a battery in an electric vehi- 
cle. One is the maximum power, given 
in kilowatts, needed to meet the de- 
sired acceleration rate, which is usual- 
ly zero to 50 mph in less than 15 sec- 
onds. The other is the energy, given in 
kilowatt-hours, needed to give the ve- 
hicle the desired range. Burke and Ed- 
ward Dowgiallo, of the Department of 
Energy, believe that a super capacitor 
can greatly simplify the design of bat- 
teries for electric vehicles. 

A capacitor stores electric energy. 
The simplest capacitor is two conduc- 
tors—such as foil plates—stacked like 


р: improvements in the 


ТЕКСЕ (DEVELOPMENTS | 
| 
| | 


SuPER-ExPRESS CHECKOUT? 


T" hough bar coding has made store lines move faster, customers still must unload their carts ond 
place items on a belt so a cashier can orient and wipe each item over an optical reader. Now, a 
radar ike alternative may further reduce waits at the checkout counter. It’s called Supertag, a re- 


flective electromagnetic wave-detection system. 


А postage-stamp-size integrated circuit with a conducting antenna made from metallic ink is at- 


tached to each item. The tag contains the same 
information as a Universal Product Code. A cus- 
tomer rolls a cart through a three-beam transmit 
ter, and the tags reflect back their UPC data. The 
entire contents of a loaded plastic cart can be re- 
ceived and tallied in about a second. 
Supertag was developed in South Africa by the 
Council for Scientific and Industrial Research. Pe- 
ter Hawkes of the London-based British Technolo- 
gy Group, which manages the patents and has a 
working prototype, claims that each.tag could 
come down in price from several dollars to 25 
cents or less. But because of their relatively high 
price in comparison to a traditional bar code, 
Hawkes concedes that Supertags are better suited 
for merchandise such as leather jackets or com- 
pact discs than for cartons of milk.The tags also 
function as antitheft devices, however, which may 
help justify their cost. But skeptics charge that 
checkout beams are too strong to stay within 
acceptable radiation levels —David Scott 


Radio frequency radiation is beamed from two 
sides and above customer’s shopping cart. 


pancakes holding opposite electrical 
charges. Applying a voltage to the 
conductors charges a capacitor, stor- 
ing electric ener- 
gy much like a 
battery. With su- 
per capacitors, a 
thin, porous lay- 
er of a conduct- 
ing material 
(carbon or ce- 
ramic) is applied 
to the metal foil 
to form a sub- 
strate. Two of 
these substrates 
can be impreg- 
nated with an 
electrolyte and 
placed on top of 
one another in a 
cell with a sepa- 
rator between 
them. One com- 
pany claims to be able to increase the 
surface area of the metal foil 100,000 
times. 

Burke and Dowgiallo want to dis- 
charge an electric vehicle’s battery at 
the average power requirement and 
offload the power peaks with a capaci- 
tor. If the vehicle needs less-than-av- 
erage power, the battery’s surplus 
power is used to charge the capacitor. 


FOIL PLATES 


CONVENTIONAL CAPACITOR 


If the vehicle needs more power than 
average—during acceleration, for ex- 
ample—it is taken from the capacitor. 
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SUPER CAPACITOR 


The plates of a conventional capacitor are flat (left). When the capacitor’s sur- 
face area is pitted, and therefore increased, it discharges more power (right). 


Because the battery is discharged at a 
near-constant rate, battery life could 
increase two to three times. 

In addition to electric vehicles, su- 
per capacitors could be used in chil- 
dren’s toys, implantable defibrillators 
(devices that can “jump start” a per- 
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son's heart), and hybrid vehicles that 2 


use a conventional liquid-fuel 
and electric motor.—Mike May 
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Our new available Convertible Console Preferred Care helps down the road Our new CD option makes 


a ia د‎ шы 9 


Seat flips from buckets to seat three. with free 24-hour roadside assistance your travel even more first-class. 
for 3 years/36,000 miles. 


"Available on models under 8,500 Ibs. GVWR. Always wear your safety belt. **Based on 1977-1993 model year manufacturer's reported retail deliveries by division 
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FORD F-SERIES. 
222222 THEBEST NEVER REST. 


Buitr FORD TOUGH 
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An available anti-theft system with Ford continues to be a safety leader Once again, F-Series is the best seller, 
remote keyless entry is an exclusive. with a new standard driver’s airbag.” making it 17 years running." 


° FACTORY- ^ 
DIRECT 
SAVINGS 


FREE STEREO 


CATALOG 


We make speakers and music systems de- 
signed by Henry Kloss (founder of AR, KLH & 
Advent). We sell them, and components by 
Pioneer, Sony, Philips, Carver & others — factory 
direct. You can save hundreds of dollars. Our 
Ensemble* 1 subwoofer-satellite speaker sys- 
tem (above) sells for $439, about half the price 
of competing models. 30 day return — 


1-800-FORHIF 425; 


| SOUNDWORKS 
The country's largest factory-direct stereo company. 
Suite126, 154 California Street 
Newton, MA 02158 Fax 617-332-9229 


c: FEATURES INCLUDE: 
| e Inside & 
Outside Temps 
е Wind Speed 
|  & Direction 
* Barometer 
* Time & Date 


* Inside 
Humidity 

• Wind Chill 

* Alarms 

* Highs & Lows 

“ Rainfall Option 


Order today: 
1-800-678-3669 


M-F 7 a.m. to 5:30 p.m. Pacific Time • PS641E 
FAX 1-510-670-0589 • М/С and VISA 
One-year warranty е 30-day money-back guarantee 


DAVIS INSTRUMENTS 


$465 Diablo Ave., Hayward, CA 94545 


* Instant Metric 
Conversions 


& Dew Point 
Option 

* Optional РС 
Interface 
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* Outside Hum. 


ELECTRONICS 


INTERACTIVE TV 


APPLE Comes BETWEEN 
You Амр Your SET 


pple Computer and a Japanese 
TV network recently gave a taste 
of the interactive TV future to 
hundreds of viewers gathered in a 
Tokyo studio, using a live broadcast of 
a women’s golf tournament. 

Individual control devices couldn’t be 
provided for everyone in the crowd, so a 
TV personality served as a surrogate 
viewer. Using a mouse and menus, he 
could choose from up to four camera 
angles on each hole of the course. Fo- 
cusing on a particular player, he could 


TIU oe apn Pees ЫЛА; zm : 


In aw нікі тү demonstration four views of a golf — 


in progress are selected via computer. 


car lately? Not likely. 
Now, with a simple FM broad cal radio 


` cast unit called Sound Feeder, ОШОЛ the ite — the CD 
by Arkon Resources of Arcadia, station would turn to static, 
Calif., you can play the music — causing us to continually read- 
j from your portable CD through just the settings. The device 
| your car's speakers. doesn't work well on long 
Rather than tapping into a car trips through populated 
stereo through a dashboard ou- areas. But for people in 
dio plug (which doesn’t even remote areas, the 
exist on many cars) or via a system could be 
cassette deck adapter, Sound моћ consider- 
Feeder transmits the signal from ing. And 
your CD player's headphone 
jack to your radio antenna. 
Sound Feeder can be 
tuned to work at any 
FM frequency. The theo- 
ry is that when your radio 


is in synch, you should hear 


call up statistics on her world ranking, 
year-to-date earnings, and perfor- 
mance in major tournaments. While 
these stats were displayed, live cover- 
age of that particular player continued 
in a window. 

The technology behind the screen 
was formidable. Signals from 32 cam- 
eras on the course were digitally com- 
pressed in a Macintosh Quadra and 
transmitted via satellite to the receiv- 
er in Tokyo, where a second Quadra 
provided decompression and the user 
interface. Course and player informa- 
tion was drawn from a database 

While the capabilities are exciting, 
the demonstration also raised the pos- 
sibility of fights among fans clustered 
around one TV. The TV personality 
kept jumping from hole 
to hole; I wanted to follow 
golfer Ayako Okamoto 
around the course. One 
limitation to the present 
technology is that the | 
compression was so se- 
vere the picture quality 
suffered, resulting in 
jerky motions like those 
of old silent movies. 

Apple is continuing 
work on the interface 
and is planning future 
demonstrations. Com- 

mercialization of the 
technology is still years 
away.—Dennis Normile 


Car AUDIO clear broadcast-quality sound. at $70, it’s a lot less expensive 
How well does it work? Test than a new car stereo. 
BROADCASTING ing the device ona trip from — Suzanne Kontra 
To YOURSELF New York to Burlington, Vt., we 
found that locating a vacant fre- А cigare ter power 
ave you experienced CD- quency in the New York area adapter is included with Sound 
quality sound іп a no-frills | was nearly impossible. Also, Feeder (lower left). 


whenever we e a lo- 


TELEVISION D——— — Á— = 
i а 3 | > 
More Ways То Does this Japanese model outperform famous European luxury pens: 


Reap TV | Fujiyama™ Ceramic Pen 
| ibam Dey 95 
ears and Radio Shack have begun still only $39 
selling captioning decoders (5130 to | *But read this ad for an even better deal! 
| 75190) for viewing text on older TV me ven m sii " т” | 
| sets. Pacific Lotus Technology of Bellevue, | you've ever had occasion to write with one of the famous European eTh 
Wash has oleo unveiled ol katsi pens, you know what marvelous products they are. Writing with them is re 21 
i., Na pocket-size ) : | | $ ; 
| р | Decod ($99) hich sh text а ру. It is almost effortless. The pen a pea to float across the paper— reservoir 
| PERSON UELOGGT ышы ЫК even your thoughts seem to flow more freely. The substantial drawback, ` of the 
| ona see-through, rather than opaque, bar. however, as with so many other nice things, is that the price of these Fujiyama 
| As for sending text to a PC or printer, sev- luxury pens is awfully high. It's easy to spend $150 or more on one Pen holds 
| eral devices have been recently introduced. " кет Our Japanese friends have created кин own version of aa ge 
Pacifi Technology's Telescriber Sys- ese luxury pens.They Didi in y pleasing and quite similar in пе зн 
on (S750) и dins appearance, heft and feel. They ve the same moe E » les long. That в 
| | same fine gold-tone accents and the same gold-plated clip as enough to write a 
puter to store text, based on key word those famous European luxury Th а ма ceramic medium size novel. 
recognition. Instant Replay in Miami now writing tip provides сао effortless writing. It will Ё But just in case your lit- 
has Caption Writer Jr. (S800) with serial never flatten, stall or skip, even after hardest and longest use / жіті: i-i асасын 
and printer ports, but without the VCR _ The most remarkable thing about the Fujiyama Ceramic Pen / just one, but two extra tips 
"Best of What's New,” Dec. 931. The is its price. We are the exclusive distributors and are there- | with two extra ink reservoirs. 
least expensive solution of all, though, be- холе BEE to eder tt Aor uot 339.95. Buk, we HAVE ап етей 
| ұлым ‚ 10097, oy two for $79.90, and we'll send you a third one, with our compliments—absolutely 
longs to International Computers of | FREE ! Discard those tacky ballpoint pens and those clumsy felt ips Write smoothly and easily, give 
Wauwatosa, Wisc., with its Closed Caption character and good appearance to your writing. And makea great buy, an even greater one if 
Decoder computer board ($90). you take advantage of our 3-for-2 “better deal". Get with it—get your Fujiyama Ceramic Pen(s) today! 
4 The Telescriber and Closed Caption Decoder FOR FASTEST SERVICE, ORDER For quantity orders (100+), call Peaches Jeffries, 
o not display caphoning on a TV screen; TOLL FREE (800) 797-7367 our Wholesale/Premium Manager at (415) 543- 
they are meant for computer use.—— S. K. 8 a.m. to 6 p.m., 7 days a week 6675 or write her at the address below. 
Please give order Code #1004A330. If you prefer, since 1967 | fii 
mail check or card authorization and expiration. | ! ® 
We need daytime phone # for all orders and issu- г 
Н OLOGRAMS ing bank for charge orders. Add our standard aver | 
$4.95 shipping/insurance charge (plus sales tax | | 
for CA delivery). You h 30-d turn and one- 
А 2-D DisPLAYv [5 SAE AITA: Wed not: гейша sipping chutes: 185 Berry Street, San Francisco, CA 94107 


BETTER THAN З 


new system for displaying im- 
ages with holograms may make 
head-up displays (HUDs) practi- 
cal for cars, help surgeons perform 
non-invasive surgery, and even result 
in flat-panel television sets. . 
Holograms are light interference 
patterns recorded on photographic 
glass plates. Usually, they are used 
for storing stationary 3-D pho- 
tographs. But in the new system—de- 
veloped by optics researcher Asher 
Friesem at the Weizmann Institute of 
Science in Israel—holograms embed- 
ded inside a thin glass plate work like 
a miniature movie projector to shoot 
2-D moving pictures into the air. ms Д 
The hologram display system is | gj ST 
much simpler and cheaper than | | 
equipment that's now used for head- 


А 


up displays, potentially Opening up Let your horses run free with a low-restriction K&N Filtercharger™ air filter! 
many new applications. It may be Filtercharger feeds your engine a rush of clean air, unleashing breathtaking 
possible to build holograms into the performance you never thought possible. Filtercharger relentlessly delivers: 
windshields of cars to display * Up to twice the air flow * Up to /5 extra horsepower 
speedometer readings. Surgeons e Exclusive Million Mile Warranty*  * Street Legal in all 50 states 

could project views of internal organs Who says you have to hold back? Show some horsepower instead, with a 
(taken with a tiny camera inside the K&N Filtercharger! | 


body) onto a transparent holographic 


visor. The display system works like , ` 

this: The first hologram receives an A«4 | EIE Р 

image broadcast from a miniature T | | | а! 24 пош5 d пау ала ғұ 
CRT screen. The light then zigzags in- | | IN FO NO j т 
side the photographic plate until it ТТ 


hits a second hologram, which en- 
larges the image so that it can be 
seen.—Aobert Langreth 


1-800-992-3000 ағ ғ AN 


ү Enter access code 58-10-10 


Available by direct nail. Prices from 522 М), “See complete warranty for details. 


Automotive Cataloe Avilable Send $3.00 to: K&N PO. Box 1329. Riverside Ca 92502 
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HOME _ 
TECHNOLOGY 


As THE House TURNS 


hile vacationing, German ar- 
chitect Theddo Terhorst ob- 
served how sunflowers pivot to 
face the sun as it arcs through the sky. 
Buildings, he decided, should have 
that same flexibility. So he built a 
$300,000 house that swivels on its 
base; its solar panels, mounted on one 
side of the roof, have twice the yield of 
panels on immobile houses because 
the solar panels follow the sun, the ar- 
chitect says. The panels provide both 
electricity and hot water. 

The pyramidal, energy-efficient 
shape provides maximum living space 
with the least amount of wall and roof 
surface. “People are surprised how big 
the house is on the inside, since it 
looks small on the outside,” Terhorst 
explains. 

To rotate the house, Terhorst looked 
to railroad systems for inspiration. “I 
thought, if swivels can move train 
cars, then you can move a house that 
way too,” he says. So he set the house 
on a round platform with a circular 
rail attached to its underside. 

This rail travels on six pulley 
wheels mounted on blocks in the 
round basement. A small solar-pow- 
ered motor turns a gear that then ro- 


Home 
EFFICIENCY 
IMPROVES 
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REFRIGERATORS 
AND FREEZERS 


This German house swivels on a round platform to keep its solar panels facing the sun. 


tates the platform a few inches every 
five minutes. After sundown, the 
house swings back through the 180 
degrees it travelled during the day. 
Terhorst claims the system uses only 
1 percent of the homemade electricity 
to move the house. 

As the house turns, so do the elec- 
tricity, gas, and water mains. They 
run through a pulley in rubber 
sheathing, a technique used in off- 
shore oil rigs.—Vivien Marx 


omes function approx- 

imately twice as effi- 

ciently as they did 20 
years ago, according to fig- 
ures recently released from 
the National Association of 
Home Builders. Better insu- 
lation, improved windows, 
and more efficient appli- 
ances all contribute to this 
trend. Furthermore, an 
NAHB survey finds that 75 
percent of new home buy- 
ers consider energy efficien- 
cy one of the most impor- 
tant factors when 
evaluating a house. 
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For BETTER Or Worse? 
ОФ as ovens and ranges use very lit- 
|е gas. So little, in fact, that 
modifications to increase efficien- 
cy would cost more to implement than 
they would save in gas over an aver- . 
age appliance’s lifetime. That's what 
Battelle researchers recently learned 
when they put ten energy-saving de- 
sign ideas to the test. 

The modifications include adding 
thermostatic controls to ranges, beef- 
ing up the insulation, and chrome- 
plating oven interiors. Seven of the 
ten modifications saved energy, but 
not enough to return their cost over 
an аррПапсев typical 18-year life, 
says Karl Landstrom, who led the 
Battelle project for the Gas Research 
Institute. The other three ideas re- 
sulted in more actual energy use than 
before. “The maximum savings we got 
on any modification was about a dol- 
lar a year in gas,” he says. The aver- 
age gas cost for a range is approxi- 
mately $14 a year. 

And some energy-saving alterations 
also create cooking problems. Chrome- 
plating the interior, for example, 
caused the outside of meat to burn 
while the inside remained under- 
done.—Mariette DiChristina 


Trim along the 


dotted lines with 
ordicTrack. 


NordicTrack melts 
unwanted inches away. 

Get rid of that spare tire — with a 
NordicTrack® cross-country ski exerciser. 

Research shows that using a NordicTrack 
can burn more fat than using exercise bikes, 
treadmills or stairsteppers that work only 
your legs. 

Plus, by increasing your lean muscle 
tissue, a NordicTrack workout raises your 
metabolism — the rate at which your body 
consumes calories. 

Even when you're resting. 


NordicTrack gives a 
complete workout. 

NordicTrack, “The World’s Best Aerobic Exerciser®,” can 
trim and tone your entire body — including your waistline 
— in as little as 20 minutes, three times a week. 


30-day 


NordicTrack is easy. ag 
іп-ПОте 


Our patented flywheel and one-way clutch mechanism 
provides a smooth, jarless motion, minimizing stress on 
your knees, back and legs. 


NordicTrack helps you look 
and feel your best. ~~ 
The superior NordicTrack total-body workout helps ER CI agb 
you look and feel your best. You can improve your | J | 
cardiovascular health, increase your endurance, stamina : 
and energy. a 
With a NordicTrack, you can lose weight — and help Call NordicTrack today! 


keep it off. In fact, of those who used a NordicTrack for Va 

weight control, research shows 7 in 10 lost an 1 -800-44 1 - 789 І 
average of 17 pounds. And after an entire year, У | ia a аа = Ext. 280E4 
80% still kept the weight off. FREE Video and Brochure 


Draw your own dotted lines. And start 


trimming them with NordicTrack. Call today. КУЫ – Please send me a FREE brochure 
E mE Also a FREE VHS videotape | 

7 gage: Phone ) | 
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Call or send to: NordicTrack, Dept. 280E4, 104 Peavey Road, Chaska, MN 55318 | 
©1994 NordicTrack, Inc., A CML Company * All rights reserved. 
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ENERGY EFFICIENCY 
PARK PLACE 


he National Park Service and the 
T Renewable Energy Labo- 

ratory (NREL) have joined forces 
to build energy-efficient housing for 
park employees in the Grand Canyon 
and Yosemite National Parks. Com- 
puter simulations predict the 1,600- 
square-foot “exemplary” houses, one in 


each park, will use 75 percent less en- 
ergy than conventional homes of the 
same size. 

Now under construction, the 
Yosemite house is located in a canyon 
just outside the California park’s west- 
ern boundary. “The energy problem 
there is summer cooling,” says NREL 
engineer Doug Balcomb. July temper- 
atures can reach 110°F. The floor plan 
is designed with offset walls to channel 
breezes through the house. “The key is 
to use the air that flows down the 
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canyon at night to cool the house, so 
you can shut it up and coast through 
the afternoon peaks,” he says. 

The house's walls have two inches of 
concrete on each side, sprayed onto a 
wire mesh surrounding a four-inch- 
thick foam core. These “shotcrete” walls 
more than double the heat-storage ca- 
pability of the house. Cooled by night 
breezes, the walls take a long time to 
heat up, even on hot days. 

The Grand Canyon house, at 7,000 
feet above sea level on the canyon's 
south rim in Arizona, is in a much cold- 
er climate. “There we had to emphasize 
passive solar heating,” says Balcomb. 
The walls are made from structural in- 
sulated panels with a six-inch-thick 
foam core. High-performance windows 
on the south side provide solar gain. 

About half of the house’s solar heat- 
ing comes from a south-facing Trombe 
wall. This three-foot-high wall consists 
of an eight-inch-thick layer of concrete 
covered on the outside with black foil. 
“The foil helps trap heat in the wall,” 
explains Balcomb. Double-glazed glass 
panels are attached to the wall, with a 
half-inch air space between the glass 
and the foil. The sun shines through 
the glass, hits the black wall, and heats 
it up; the warm wall then radiates heat 
into the home.—Dawn Stover 


ENERGY UPGRADES 
GREENING THE Warr House 


efore І ask you to do the best you 
can in your house, І ought to make 
sure I’m doing the best I can in my 
house,” said President Bill Clinton in 
1993. Most of the White House’s plans 
to save energy and resources involve 
installing a handful of products that 
many homes already use. Initial steps 
include using computers that drop into 
a “sleep” mode when not in use, ther- 
mostatic control valves for steam radi- 
ators, moisture monitors to regulate 
lawn sprinklers, and high-efficiency 
lights. The presidential kitchen will 
also obtain the first Whirlpool super- 
efficient fridge off the assembly line. 

Later, window air-conditioning units 
may be replaced with a central heat- 
ing and cooling system, 1,700 double- 
glazed windows would be installed in 
the Old Executive Office Building, and 
wastewater from drinking fountains 
may be used to water the lawns. 

But change to the White House 
doesn’t come easily. As Cathy Zoi of 
the Office of Environmental Policy 
points out, there are historical, logisti- 
cal, and security aspects to consider: “I 
don’t know if they make bullet-proof, 
double-pane, low-e windows.” 


WASTEWATER 


here does most of your home's 
hot water go? To the shower, 
some of that heat in the wastewater 
can be reclaimed with a shower sys- 
tem containing a built-in heat ex- 


changer—an arrangement that can 
cut your water heater's workload. 


The shower, made by Heat Ex- 
changers of Stephenville, Newfound- 
land, features a water-to-water heat 
exchanger inserted under the stall's 
floor (see illustration). Wastewater 
flows through a 20-foot-long coiled 
channel; within the channel run many 
small copper tubes that carry fresh, 
cold water. As the two water sources 
flow past one another, the fresh water 
warms up. This fresh water is then 
split and flows to both the shower and 
your home's hot water tank, where it 
È is further heated. 

Enn | f The system is equipped with a mi- 
RS |  eroprocessor that maintains the water 
flow and the temperature selected by 


the user. The processor uses these set- 


ROB SCHUSTER 
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warm water directly from the heat ex- 
changer with hot water from the hot 
water tank. How much heat can it re- 
claim? Company president Michael 
Lucking says tests indicate as much as 
three-quarters of the heat can be re- 
covered (The company is currently try- 
ing to arrange independent testing). 

“A ten-minute shower would cost a 
homeowner 32 cents,” Lucking says, 
assuming the water is heated electri- 
cally and utility prices are about nine 
cents per kilowatt hour. “With the 
Heat Recovery Shower, it would cost 
eight cents.” While that might seem 
like small savings, it could quickly 
add up: a family of five, for example, 
would save more than $33 a month, 
assuming each person showered once 
daily. The Heat Recovery Shower sells 
for $2,040. 


This shower 
» Stall reclaims 
much of the 
warmth in the 
wastewater. 
HOME SYSTEMS 


CATCHING HEAT BEFORE 
ir’s DOWN THE DRAIN 


then down the drain. Now, 


RECYCLING 
TRASH By THe POUND 


have taken a new tack: They bill homeowners by volume. Yet, since some residents own trash 


|i much of the country, household waste has become such a problem that local governments 


=F compactors, this system isn’t exactly equitable. 


A new, perhaps more fair system being tested in Victoria, British Columbia, bases its charges on 


. garbage weight. Since the heaviest components—aluminum cans, glass bottles, and yard 


| bins: organic waste, dry recyclables 


- each bin is emptied into the garbage 
| truck, it is weighed on the truck's 
scale; a radio frequency identification 


refuse—aore recyclable or can be composted, people who don’ t recycle will pay significantly more. 
Residents separate trash into three · | 


(for which residents are not billed), 
and other household waste. Before 


chip on ће bin relays the name, ad- - 
dress, type of bin, and weight of conr 
tents to the truck's onboard computer. 
Preliminary results indicate nearly а 
60-percent decrease in non-tecyclable 
trash since the testing began last 
fall.—Suzanne Kantra 


An identification chip on this trash bin tells collectors 
whom to bill for the non-recydable refuse inside. 


tings to continually adjust the mix of 
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HOME TECHNOLOGY 


MATERIALS 
Quick-CHANGE WALLBOARD 


п many ways, а house’s insulation 
Ber: like a desert dweller’s robes. 

It retains heat when the tempera- 
ture drops and shelters against heat 
when the sun’s rays are strong. But 
unlike a person, your house can't sim- 
ply pull its insulative “blanket” closer 
or cast it aside when the temperature 
changes. 

Phase-change material, however, 
which melts to gather heat and freezes 
to release heat at a specific tempera- 
ture, could do the equivalent. Embed- 
ded in wallboard or lightweight con- 
crete block, it could hoard excess heat 
during a winter day, then release it at 
night to help warm a house. This could 
keep interior temperatures more uni- 
form, says Ival Salyer of The Universi- 
ty of Dayton (Ohio) Research Institute, 
who has developed such a material. 

Salyer’s material is an alkyl hydro- 


carbon, a paraffin wax that is com- 
bined with silica powder. It solidifies 
and also melts at 74°F. A manufactur- 
ing plant in Illinois will soon produce 
wallboard impregnated with this ma- 
terial for a test run. The wallboard 
will be built into several houses to 
measure “real world” performance. 

Although phase-change wallboard 
was conceived for homes with passive 
solar heating, it could benefit nearly 
all homes—and that might help level 
the peaks in electricity demand. Thus, 
utilities could avoid building costly 
additional capacity, which consumers 
pay for through rate hikes. Computer 
modeling done at Oak Ridge National 
Laboratory in Tennessee indicates us- 
ing such wallboard could defer up to 
35 percent of the peak heating-energy 
needs. 

Adding phase-change material 
could double or triple wallboard cost, 
says Salyer. But in a properly situated 
house, the payback time in energy 
savings should be about two to five 
years, һе maintains.—M. В. 


THE PHANTOM 
House Mouse 


| other mice will seek other houses to set up 


| researcher Milos Novotny, who has created a 

| synthetic version of the dominant male house 

` mouse's pheromone to drive away rodent 
newcomers. 

In nature, the pheromone is a chemical ex- 
creted by the dominant male mouse to indicate 
its presence; its odor warns other mice to keep 
away. This nontoxic version is the first synthetic 
“aversive” pheromone known to repel mam- 
mals, says Novotny. 

But pheromones can have unintended results. 
"They do attract some female mice," Novotny 


admits. To compensate for that, the final product | 


will probably include other pheromones that re- 
pel female mice or that delay puberty in female 
and subordinate male mice, thus producing a 
mouse repellant/birth control combination. 
Pheromones are highly species-specific, says 
Novotny, so while the repellant sends a clear 
message to other mice, it isn’t odoriferous to 
humans. Likewise, there is no reason to believe 


` the repellant would attract other animals, such 
: 05 cats. 


The repellant is being prepared for commercial- 


: ization by Research Corporation Technologies in 
f there's a dominant male mouse in the house, : 
: ister or embedded into plastic. The longevity of 
lodging. That's the theory of Indiana University: 
: а typical application would last from a few 
: weeks to several months.—Gail Dutton 


Tucson, Ariz. It may be packaged in a small can- 


the repellant depends upon its concentration, but 


SCIENTIFIC NAME: Mus musculus 
COMMON NAME: House mouse 
MAXIMUM SIZE: Head and body, 3.5 
inches; tail, 3.5 inches 

NATURAL HABITAT: Eastern hemisphere, 
wherever grain or food is available 
ADOPTED HABITAT: Both hemispheres, 
preferring structures where food is available 
PESTY BECAUSE: They eat everything and 
must gnaw to live. They also carry a wide va- 
riety of diseases. 

PROFILE: The house mouse is very adapt 
able, living and breeding everywhere. It 
reaches sexual maturation in 30 days and re- 
produces in wet, dry, hot, or cold environ- 
ments. (It even reproduces inside meat freez- 
ers.) It can compress its body to fit through 
very tiny spaces, gaining access 10 areas 
where it is difficult to trap or kill. 
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reflect 
up to 70 percent of the sun’s rays, keeping the 
house much cooler. 


Roofs given a white elastomeric coating 


ROOF COATINGS 
WHITE Our 


climates like those in Florida and 

southern California, white roofs are 
cooler than black roofs because they 
reflect the sun’s rays. But to what ex- 
tent do they help keep houses cool? 

“We're finding that roof color is much 
more important than anyone suspect- 
ed," says Danny Parker, a researcher at 
The Florida Solar Energy Center in 
Cape Canaveral. For the six houses 
Parker has tested to date, painting the 
roof with a titanium-dioxide elastomer- 
ic coating slashed air-conditioning use 
by an average of 24 percent; savings 
ranged from 11 to 43 percent. 

There are many factors that affect 
the amount of savings, including the lo- 
cation and style of each house. Another 
significant factor, explains Parker, has 
to do with the way houses are typically 
constructed in these areas. When a roof 
absorbs heat from the sun, some of that 
heat transmits through to the attic. “In 
Florida, the air-conditioning duct sys- 
tem is often located in the attic, which 
might reach 115°F on a hot day,” he 
says. This arrangement inadvertently 
sends the cooled air through ovenlike 
temperatures before it reaches the liv- 
ing areas. In addition, these duct sys- 
tems are often leaky and may suck in 
hot air from the attic, mixing it with 
the chilled air. Making the roof more 
reflective drops the temperature in the 
attic, lessening such problems. 

Fortunately, homeowners can 
change their roof color simply by 
slathering on these rubber-like latex 
coatings. (Several such products are 
available through paint stores or 
home improvement centers.) But over 
time, adds Parker, the brightness of 
these coatings may dull or stain, re- 
ducing their effectiveness. "Ultimate- 
ly, we'd like to develop some kind of 
roofing shingle that is reflective to be- 
gin with," he says. 


[: not surprising that, in sweltering 
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A split-second lost in the pits can cost you the race. 


Thats why top racing teams choose Craftsman tools. 
Because to hear it from the winning crews for legends like 
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going to run with anything less than the best, you may 
as well not even show up at all. 
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A mid-size Dodge Dakota Club Cab packs an available 5.2L Magnum 
V-8. It can pull trailers up to 6,400 Ibs. And it has plenty of room inside 
[ог you and your friends. Compared to Dakota, compact club cabs like 
Toyota, Ranger and 5-10 aren't even оп the map. 
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JOMPUTERS, 


UE TT BY CHRIS O'MALLEY 


FINANCE 


ETWORKS PUSH 
PCs Bevonp ATMs 


PERSONAL 
BANKING N 
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our PC will never spew money, 
but in the near future, getting 
cash could be the only reason 
you'll trek to a bank or an automated 
teller machine. 

New electronic networks that work 
with PCs and personal finance soft- 
ware promise a wide range of banking 
services, including the ability to re- 
trieve statements and balances, trans- 
fer funds, pay bills, and even send e- 
mail messages to your bank. Unlike 
earlier solo attempts at on-line bank- 
ing, these networks would encompass 
many financial institutions—maybe 
all of them, eventually. 

Visa Intl. and Intuit Inc., the pub- 
lishers of Quicken software, recently 
announced they will join forces on 
an electronic banking service called 
IntelliBanking. MasterCard Intl. is 
developing a similar service, Master- 
Banking, with Checkfree Corp., an 
electronic payment processor. Mean- 
while, Microsoft is testing a service 
that works with its Money software 
and National Payment Clearinghouse 
Inc. So far, only a handful of banks 
have adopted these services, but many 
more are expected to join in soon. 


MACINTOSH 
SEND In THe CLONES? 


ttention, Macintosh shoppers! Clones 
are on sale in aisle seven. Same great 
software, cheaper hardware. 
That may not be what Apple Computer 
has in mind, but the company has decided 
То allow other companies to license its Sys- 
tem 7 operating system—the software 
that gives the Mac its distinctive personality. 
A wave of Macintosh-compatible systems 
could follow. 
To date, Apple is only offering other com- 
puter makers a version of the Mac software 
for systems built around the new PowerPC 
microprocessor. But the offer may be ex- 
tended to the existing version, which runs 
on Macs using Motorola’s 68000 chips. 


PDAS 


A SLIMMER, 
MORE ACCOMMODATING 
NEWTON 


ЕН still doesn’t offer any builtin communications 


[o but the second version of Apple's 
Newton MessagePad is better at recognizing 
your handwriting and easier to hold onto as 
well. It also costs a good bit less. 

The physical changes in the Newton are small 
but comforting. The new MessagePad 110 
stands slightly taller and slimmer (8 inches high 
by 4 inches wide) than the original model, which 
has been renamed the MessagePad 100. The 
110 also comes with a hinged lid to protect the 
screen, similar to the one Sharp provides with its 
Expert Pad. And a large, round pen replaces the 
small, squarish stylus used in the first model. 

Happily, the MessagePad 110 does a better 
iob of reading what you've written with the pen 
too. While its core dictionary-based handwriting- 
recognition system is only mildly improved, the 
Newton software now features a letter-by-etter 


mode for converting names and other non-dictio- 


nary words into perfect characters. You can also 
"defer" its handwritingrecognition capabilities; 


this enables you to quickly scribble notes as elec- 


tronic “ink” and convert them to text later on 
with а tap of your pen. 

The MessagePad 110 contains more memory 
and staying power than the original model. The 
110 comes with one megabyte of memory, ver- 


The Message- 
Pad 110 has a 
new letter- 
by-letter 
recognition 
mode for 
converting 
names to 
text. 


JOHN В. САНМЕТТ 


sus 640K in the first edition; this amounts to a 
quadrupling of usable capacity (since the New- 
ton software takes up about 512K). The 110 
runs on four AA batteries, which last longer than 
the AAA cells in the 100. 

If you already own a Newton MessagePad, 
you can have it upgraded with the new software 
for $99. You have to send the unit to Apple, 
however. ph number to call is 800-SOS-APPL). 

Apple says it expects the MessagePad 110 to sell 
for $599.0 nd ‘the M MessagePad 100 for $499. 


DESIGN 


THE PERSONALIZED PC 


bruised by the drab taupe surfaces 

of most personal computers, there’s 
hope yet: You can personalize your PC 
in fun, useful, and even bizarre ways. 

For the office designer, Sys-LAN 


| your aesthetic sensibilities are 


EE cs, 


Inc. (800-776-3567) offers a line of 
desktop and portable PCs in various 
colors and patterns, which can in- 
clude company logos. You can even opt 
for a wrap of leather or custom fabric. 
The downside? 486's cost $2,500 and 
up—and you have to order 20 or more 
at a time. 

Less costly dress-ups are also avail- 
able. For $12 each, cardboard cutouts 
called Screenies, from the company of 
the same name (800-959-6190), can 
frame your display. They affix to the 
front of a 14- or 15-inch monitor like a 
picture frame. Among the choices are 
a rain-forest scene, a real cork board, 
or a memo pad you can wipe off. 
Screen savers—those software utili- 
ties that put pictures on the screen 
when your PC sits idle—can also be 
customized. Rhode Island Soft Sys- 
tems (401-658-4632) creates 
screen savers that can display, 
among other things, a digi- 
tized picture of you, your 
kids, or your dog. Other 

screen savers let you leave a 
personalized message on 
the screen when you're 
away from your PC. 
—Mariette DiChristina 
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COMPUTERS (ST SOFTWARE 


SYSTEM DESIGN 


PCI BECOMING THE 
MOTHER Or Au BOARDS? 


fter more than a year of near-ob- 
scurity, Intel’s high-speed, for- 
ward-looking motherboard de- 
sign known as PCI is showing up 
inside a growing number of IBM-com- 
patible computers using 486 and Pen- 
tium microprocessors. 

PCI stands for Peripheral Compo- 
nent Interconnect, which vaguely 
refers to its primary function: con- 
necting peripheral devices to a PC’s 
main circuit board (motherboard) 
through internal expansion slots or 
external ports. The PCI design sets up 
a fast-track data path, or “bus,” to the 
microprocessor for those peripherals 
that process lots of information, such 
as video boards, disk drives, and net- 
working adapters. РСГв 32-bit bus 
can handle 132 megabytes of data per 
second, compared with 5 MB in the 
standard ISA bus used in most PCs 
today. 

PCI is not without competition. 
Other “local bus” designs—so named 
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because they bring peripherals closer 
to the microprocessor—are being used 
in PCs as well. The VESA or VL Bus 
standard is now widely used in 486 
systems, and a new version (VL Bus 
2.0) will work with faster chips like 
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and the sys- 
tem's memo- 
ry, Intel's PCI 
“bus” design 
can handle 
mation traffic 
than the me- 

16- 


سس 


MEMORY 


bit ISA 
used in most 
PCs today. 
Faster periph- 
erals connect 
to the PCI bus, 
while slower 
= ones use the 
PRINTER ISA bus. 


DISK DRIVES FUTURE 
PERIPHERALS 


Pentium and PowerPC. Both the VL 
Bus 2.0 and PCI standards have auto- 
matic configuration features that can 
eliminate conflicts among add-in 
boards, making “plug-and-play” sys- 
tems a reality. 
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BREATHING LIFE 
inro COMPUTERS 


may need the same instruction we 
give to overexcited children: Take 
a breath. 

That’s what two researchers discov- 
ered recently when they subjected 32 
people to difficult, computer-synthe- 
sized phrases like “See if you can sew 
Sadie’s socks,” and “Lloyd is the kind 
who would like to run the town.” Such 
sentences, generated by a computer 
program called Klattalk, were easier 
for listeners to remember accurately 
when they were accompanied by the 
occasional sound of an inhaled breath. 

To prove that breathing sounds im- 
proved recall, the researchers tried re- 
placing them with the sound of 
rustling leaves. But, unlike the 
breathing, the rustling leaves had “no 
effect on memory,” says Doug Whalen, 
a speech production and perception 
specialist at Haskins Laboratories, a 
research center affiliated with Yale. 

Whalen and his research partner, 
Charles Hoequist of BNR Inc., a North 
Carolina technology firm, hope their 
findings will someday improve synthe- 
sized-speech products such as comput- 
er systems for telephone-directory as- 
sistance, text-to-speech devices for the 
visually impaired, and even conver- 
sant robots.—M. D. 


Т. talking computers of the future 


One Size Firs Au? 


he problem with portable comput- 
T: batteries—aside from the fact 

that they don't last long enough— 
is that they come in myriad shapes 
and sizes. The lack of standardized 
battery sizes makes finding a 
rechargeable battery for your laptop 
difficult, and 1t's apt to be expensive. 

Duracell wants to correct that with 
four new nickel-metal hydride (NiMH) 
rechargeable batteries for portable 
PCs and other electronic equipment 
that it hopes will become standard 
sizes, similar to the AA, AAA, C, D, 
and 9V standards for alkaline cells. 
Compaq has joined the effort and is 
the first computer maker to use one of 
the Duracell batteries (in its new Aero 
subnotebook model). Other PC makers 
are pondering the move. 

If these standard sizes take hold, 
rechargeable batteries could become 
available at a variety of retail out- 
lets—and at more reasonable prices. 
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Pentium Runs Faster To 
OuTRUN THe RISCs 


on’t blink, or you might miss another jump 
[) in microprocessor technology. The latest 
leap: Intel's Pentium chip now runs as fast 
as 100 megahertz—yet it's half the size of the 
original Pentium, which peaks at 66MHz. 
The new 90MHz and 100MHz versions of the 
Pentium arrive on the heels of Intel's fastest-yet 
486 microprocessors, called the DX4 chips 


FREE ROD! 


Buy any Johnson TangleFree, TangleFree Plus, 


(“Computer and Software Newsfront," Apr.]. 
The new Pentiums also compete with a host of 
high-speed challengers, induding the PowerPC 
chip developed by Apple, IBM, and Motorola. 
Chip makers Advanced Micro Devices and Cyrix, 
meanwhile, are working on Pentium-compatible 
chips due out later this year. 

Since they operate with less electricity than 
earlier versions (3.3 volts instead of 5), the new 
Pentium chips will soon appear in portable PCs 
as well as in desktop models. And still faster 
chips are ahead: Intel recently showed a proto- 
type Pentium chip running at 150MHz. 


Country Mile. or Country Mile Plus reel and we 1 
send you.a free high-performance spincast rod. 

2 ($14.95 Value) Send $3.95 shipping and handling 
2% With sales receipt of purchase and coupon to 
1. VM Mailing, Inc., Р.О. Box 3908, Mankato, MN 


56009-3908. Allow 6-8 weeks for 


delivery. Offer expires Sept. 1, 1994. 


Print deat This is your mailing label. 
2 Name __ — 
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COMPUTERS (ST SOFTWARE == 


ENTERTAINMENT 
Au KIDDING ASIDE 


hile much of the CD-ROM ex- 
W plosion involves games for 

kids, an increasing number of 
CD-ROM diversions aim at a decided- 
ly older audience. 

These new CD-ROM titles for adults 
tend to fall into two categories: arcade- 
like games and puzzle-solving adven- 
tures. All feature high-resolution im- 
ages, animation, music, and sound 
effects for sophisticated game playing. 

If you like arcade games, you can fly 


Star Wars: Rebel Assault (top) recreates movie 
scenes, while Myst is set on a strange island. 


space fighters in Star Wars: Rebel As- 
sault, from LucasArts (800-782-7927), 
or Dune, from Virgin Games (714-833- 
8710). Each borrows images, music, 
and plots from the science fiction 
movies they're named after. Strike 
Commander, from Origin Systems 
(800-245-4525), puts you in the cock- 
pit of a jet fighter for three-dimension- 
al aerial combat. All three list be- 
tween $75 and $80. 

Myst ($60), from Broderbund (800- 
521-6263), transports you to a fog- 
shrouded, riddle-ridden island to un- 
ravel a web of intrigue and injustice. 
The 7th Guest and its sequel, 11th 
Hour ($100 each), from Virgin Games, 
place you in a puzzle-laden, haunted 
mansion to discover its ghostly secrets. 

For murder-mystery enthusiasts, 
Who Killed Sam Rupert? and Magic 
Death ($70 apiece), from Creative 
Multimedia (503-241-4351), let you in- 
vestigate two murders. Conspiracy, by 
Virgin ($75), pits you against the KGB 
in a coverup of a political murder. 
—Russ Lockwood 
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DIGITAL Music 


Ніттімс THE 
Нісн (TECH) Notes 


omputer-based music has long 
Ç perceived as a poor substi- 

tute for the real thing. But tech- 
nology advances are making digital 
music sound more authentic. 

Yamaha recently introduced its Vir- 
tual Acoustic Synthesis (VAS) system 
as one of the biggest strides in digi- 
tized music to date. VAS uses sophis- 
ticated mathematical models to mim- 
ic more precisely the sounds of 
acoustic instruments. The first VAS 
product from Yamaha (714-522-9011) 
is the VL1 keyboard, which can plug 
into any DOS or Macintosh computer. 
It sells for $4,995. 

Prefer the guitar? G-Vox ($399), 


Upecrape Кітс Pur Ir 
Шіл TOGETHER 


compatible or Macin- 

tosh computer without 
multimedia features and 
now regret it, cheer up. 
You needn't buy a new com- 
puter. 

Multimedia upgrade kits put all 
essential hardware pieces in a single box. Түрі- 
cally, that indudes a double-speed CD-ROM drive 
(either an internal or external model), a 16-bit 
stereo sound card (required for IBM-compatible 
PCs), a pair of speakers, and a selection of CD- 
ROM programs. Buying a kit is more convenient 
and usually less costly than purchasing individual 
components. A kit’s components are also de- 
signed to work well together—something that 
can't be guaranteed with separate parts—while 
meeting prevailing multimedia standards. 

Installation is reasonably simple, but many 
dealers will do it for you if you prefer. The 
biggest challenge may be matching the right kit 
with your system and selecting the package 
with the most attractive bundle of software. 

Apple's AppleCD kit for Macintosh (5600) in- 


| f you bought an IBM- 


Yamaha's VLI keyboard (left) 
gives you more control, 

the Personal Piano System 
gets you started. 


from Lyrrus (215-922-0880), attaches 
over the strings of any electric or 
acoustic guitar and converts the 
chords you play into a stream of digi- 
tal signals with the help of a belt- 
mounted box. The accompanying soft- 
ware, which runs on DOS or Mac 
systems, lets you record, edit, and re- 
play your music. 

If you have no professional ambi- 
tions but would like to play, the Per- 
sonal Piano System, from Advanced 
Gravis (800-663-8558), may be your 
musical entry. This $495 package in- 
cludes a PC sound board, a keyboard, 
speakers, and software for learning 
how to play.—Jon Pepper 


Identity Systems’ 
Multimedia Kit in- 
cludes a copy of 
Compton’s Multime- 
dia Encyclopedia. 


cludes a double-speed CD-ROM drive, speakers, 
and five CD-ROM titles to get you started. Apple 
sells a similar kit for systems running Microsoft’s 


: Windows. Nearly all other multimedia kits avail- 


able are for PCs running DOS or Windows. 


Among them: Creative Labs’ Discovery CD 16 kit 


($650), Identity Systems’ Multimedia kit 
(S499), and ATI Technologies’ CD Sound Di- 
mension kit (5400). 

There are fancier kits too. Creative Labs’ Digi- 
tal Edge kit adds a microphone and software tools 
50 you can build your own multimedia applications. 
Media Vision's Memphis package features a chassis 
for mounting the CD-ROM drive and speakers. 
Both list for $999.—Mark Henricks [s 


Compuserve 
Highway 


CompuServe would like to introduce you 


to our information highway. 


Complete with visitor centers, sl 


opp ing malls, 


town squares, and other world travelers. 


Youve probably been hearing a lot about the information 
highway lately. But before you take your next trip, 
maybe you should make sure the highway youre on is a 
superhighway. Like CompuServe. 

CompuServe has nearly 2,000 places for you to 
go, things for you to see, and fun for you to have. You can 
turn in to one of our many forums where nearly every 
hardware and software vendor is represented, along with 
almost every shade of political opinion. Our Electronic 
Mall’ is filled with the newest merchandise, and our CB 
Simulator and Electronic Convention Center let you just 
stop by and chat. 

Other services range from renowned reference 
databases to timely financial data and thousands of freeware 
and shareware programs. 


Plus, CompuServe has over a million and a half 


members worldwide. So, you're bound to find plenty 
who will share your interests, be able to offer advice, 
or just become fast friends. 

For only $8.95 à month, you can get unlimited 
connect time — day or night — to a full package of more 
than 50 basic services. That includes news, stock quotes, 
travel arrangements, movie and restaurant reviews, 

60 E-mail messages a month, and more. Plus, a whole 
universe of other services is available at nominal 
additional charges. 

So, get on the fast track. For more information 
or to order, see your computer dealer or call 
1 800 848-8199. And take our information highway 


straight into the next century. 


(8! CompuServe: 


The information service you won't outgrow.™ 


| The Teacher™ ($59 Value) Start-up 


Learn Foreign Languages Overnight, 
Reprogram Your Mind for Success & Launch 
into Virtual Fantasy Experiences! 


e first time | 
plugged my 
mind into it, Î 


was reminded of the 
‘50s sci-fi classic 


- Fantastic Planet. If you've never seen 


the movie, an astronaut on the planet 
Krill discovers an incredible learning 
technology — a helmet hooked up to a 
super sophisticated computer that 
downloads knowledge directly onto 
your brain cells. 

What once was science fiction may 
now be science fact. The Learning 
Machine" has arrived. A profound 
breakthrough, this amazing invention 
stimulates your mind and opens your 
learning centers. Then like magic it 
pours in new information and skills. It's 
fun and entertaining. 

Plug Your Mind Into 
Super-Sonic Learning Power 
Let's say you want to learn a foreign 
language, quadruple your reading 
speed, or increase your math skills. Or 
give your children a powerful edge in 
school, learning 30095-5009; faster than 

their peers. 

You select a specially programmed 
Learning Disc" in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the head- 
phone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning ses- 
sion. In a fun, almost effortless way, the 
Learning Disc lesson plan unfolds its 
program and transfers the knowledge 
into your mind. It's incredible! 

Amazing Light-Sound Matrix 
Stimulates Your Mind 
How does it work? A digital program 
embedded in the CD, called a Learning 


Matrix^, sends a combination of light 


Over $600 Worth of —" Discs Included...FREE! 
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Accelerated Interactive Language 
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and sound instructions through the 
Learning Machine digital headset to 
stimulate the optimum mind-state for 
learning. 

During your learning session you'll 
be asked to listen to audio instructions 
while you review written materials. 
While this information is still fresh in 
your mind, the narrator instructs you to 
lower your Light Pulse Shield, and your 
Learning Disc fires an amazing light- 
sound matrix that instantly relaxes you. 
This highly relaxed mind-state helps 
lock the new information into your 
memory. 

Learning Discs™ 

Teach Foreign Languages, 
Learning foreign languages, or anything 
for that matter, at rocket speed can be 
very empowering. And I'm going to 
include a ton of valuable Learning Disc 


And for your kids, a 
SuperPhonics" read- 
ing program. Over 
$200 worth of Learn- 
ing Discs make this 
the deal of the centu- ; 
ry. But І want to | 
show off its other | 
amazing powers and 
give you 10 more rea- f „^^ 
sons for ordering it. 


3-D Mind Sync 
Induces Virtual 
Fantasy Experiences 
So I'll include an amazing 3-D Mind 
Sync" Library, with 10 amazing whole- 
brain synchronization programs on 3 
CDs, to turn your Learning Machine into 
a powerful meditation, self-hypnosis, 
and dream-induction computer. 

The 3-D Mind Sync Library I'm 
bundling includes the following titles: 


| THE OLD WAY vs. THE LEARNING MACHINE WAY 


Learning the old way is frustrating and boring. With the Learning Machine, you 
download information into your memory. Plus, it's entertaining and fast! 


software with your Learning Machine so 
you can get immediate results from this 
new technology. You'll receive 4 lan- 
guage courses — French, German, 
Spanish, and Italian. A Super 
Vocabulary course, a Super Memory 
course, and a Speed шыша. course. 


™ Programming Library 


(5150 Value) 18 
Leaming USES ІМ 


Dnrosramie orn 3 
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Creativity Booster, Quick Energy, 
Stress Zapper, Brain Tune-Up, Virtual 
Visualization, Imagination Stimulator, 
Learning Accelerator, Super Intuition, 
Lucid Dreaming, and Super Zen States. 

A $150 value, this extensive collec- 
tion of mind expansion experiences is a 
super bonus. But what's even 
more exciting is how this same 
machine can be used for habit 
control, success conditioning, 
and eliminating self-defeating 
attitudes. 

Zap Your Mind 

Let's say you want to transform 
a loser mind-set into a winning 
one. Or you'd like to quit smok- 
ing or lose weight. Pop in an 
InnerMind" Programming Disc. 
The light-sound matrix opens a 
window into your unconscious 
mind — the source of your 
inner programming. 

Then by infusing your 
“inner mind" with new positive 
programs, you can rescript neg- 
ative self-defeating behavior. 
l'm including with your 
Learning Machine kit 18 exquis- 


arning Machine Breakthrough! 


P 
Amazing digital headset stimulates your mind and opens your 
learning centers. Like magic it pours in new information and skills. | 


itely produced InnerMind programs. 
From success conditioning to weight 
control, this is another $150 value. 


$200 Instant Rebate 
In addition to the Accelerated 
Interactive Language Learning Library, 
the SuperPhonics, Super Speed 
Reading, Super Memory, and Super 
Vocabulary programs, the Mind Sync 
Library, and the InnerMind Pro- 
gramming Library (a $600 combined 


| value), I'm going to offer you a one-time 


$200 instant rebate off the list price of 
the Learning Machine. | figure you'll be 
so impressed with this incredible tech- 
nology you'll use that extra $200 to buy 
additional Learning Discs. 

The list price for the Learning Machine 
is $499.95. But as I said I'm letting you 
have it (limited time offer) for $299.95 
plus shipping. And remember, in addi- 
tion to the $200 rebate, I’m including 
hundreds of dollars worth of free 
Learning Discs, making this an incredi- 
ble opportunity. 

30-Day Risk Free Trial 

Try the Learning Machine risk free for 30 
days. During your risk free trial, sample 
4 languages, triple your reading speed, 
boost your vocabulary, improve your 
memory, and reprogram one or two bad 
habits. Now imagine what you can do 
during the second month. But hurry. 
This is a limited introductory offer, so 
please reserve your order now. 

To order, simply call my toll free 
number. Or send your check or money 
order for $299.95 plus $12 shipping & 
handling to the address below. Please 
allow 4-6 weeks for delivery. 


Learning Machine Special Offer 
Item # 4501 ................ ..$299.95[12.00] 


Need a CD Player? We have an 
excellent portable — at a great price! 
Portable CD Player 
Item # 91021 ................$129.95[9.00] 


FOR FASTEST SERVICE ORDER TOLL FREE 


1-800-925-3263 
ZYGON 


18368 Redmond Way, Redmond, WA 98052 
For information please call (206) 885-9200 
Fax orders to (206) 882-1454 


6 1994 Zygon Intemational, Inc. All Rights Reserved. Learning Machine, Learning Disc, Leaning Matrix. SuperPhorics, The Teacher, 30 Mind Syne, Accelerated interactive Language Leaming, InnerMind Programming. and Super Speed Leaming are trademarks of Zygon intemational 
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Stone Veneers, 
Ready-to- | 
‘Assemble _ 
Cabinets and 
Painted Stock 
Moldings For 
Special Effects 


A TWO-PART SPECIAL 
ADVERTISING SECTION 


engineering department concluded — Stanley. In everything we make. Like products Were an 
тоге durable than the compression- noise. Or а closet organizer made _ than шы ees 


= *Overstrike test conducted by striking hammer handle against melal object. © 1994 The Stanley Works. — Re eene 5 2 v Ee Tar 


In a durability test, the com 
lasted 60 seconds. If you han эр 
for longer than that, buya мер ча г. 


This picture tells the story better . molded varietysomeofour сой > 2 : 


than any words can. In our overstrike use to make their hammers. -itdoesntwrinkl le your ¢ ae E = 
tests, the Stanley hammer outlasted the - Thats the Stanley philosophy . - F s innovative thinking like this = 
competitor's brand by a 4 to | ratio" Dont quit working until your product is that’ s kept ús ahead of the compé E 


You see, after years of research perfect. Youll find this kind of dogged for more than 150 years. At Stan! x 2 
(and a whole lot of sleepless nights) our determination across the board at we're not happy simply chu nir are 


that jacketed, solid-core fiberglass is а garage door insulated to reduce | products are better - 
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HOME 
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In every home there is an area set 
aside for family gatherings and 
entertaining. Over the years, as people's 
habits and activities have changed, 
this room has been called various 
things—den, rumpus room, TV room, 
Great Room. 
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SPECIAL ADVERTISING SECTION 


For the 1990s, the trend in home 
entertaining is electronic multimedia, 
and as a result the family room is 
undergoing yet another metamorphosis. 
Today's well-equipped home media 
center typically includes a wide-screen 
TV with VCR or laser disc player 


Loe ee аттататаавтввтатева 


directly atop old plaster surfaces. 


| | A fast fix for ceilings and walls is to 
| | nail drywall to new wood studs or 


connected to a high-fidelity surround- 
sound audio system. Special storage areas 
are provided for ever-growing libraries of 
video and audio tapes, discs, cassettes 
and cartridges. A place for storing and 
serving snacks and drinks is another 


Standard 2x4s frame the opening for an RCA Custom Home Theatre. The tools we're using are a Skil heavy-duty, high-torque 
1/2-in. drill and a Skilsaw HD77M. This saw’s magnesium gear and motor housings help to reduce its weight by two pounds. 


POPULAR SCIENCE MAY 1994 • 69 


Try Using This Gauge 


There are a lot of standards 

you could use when judging a 

new truck. But sooner or later, any 

trucks going to have to stop for gas. If 

youre driving a new Chevy Full-Size Pickup, 

it will definitely be later. Because no other full- 

size pickup gets more out of a gallon.” Even better, 

it does it for you with the biggest VO engine you can get. 


[hat's pretty impressive ®. considering 


—\ 


Vhen Buying A Truck. 


all the power you'll 


have beneath you. It’s not 


this tough, this rugged and this eco- 
nomical. Remember, no matter which 
truck you're looking at now, you'll be a lot 
happier later on if you spend more time looking at 
a full gas gauge in your brand new Chevy Truck. Chevrolet. 


The most dependable, longest-lasting trucks on the road.' 


For a free product brochure call 1-800-950-2438. 
* Based on EPA estimated MPG 1/2 Ton ZWD, city 17/hwy. 22; 4WD, city 
15/hwy. 19. Standard engine transmission. EPA comparisons. TDependability based on 
longevity: 1983-1992 full-line truck company registrations. Excludes other GM divisions. 
Chevrolet and the Chevrolet Emblem are registered trademarks and Chevy is a trademark 
of the GM Corp. ©1993 GM Corp. All Rights Reserved. Buckle up, America! 


often a truck comes along thats 


SPECIAL ADVERTISING SECTION 


option—so that no one misses out on the 
action when movies are playing or video 
games are underway. 

The cost of such high-tech in- 
stallations can be formidable, but there 
are smart ways to get the media room 
you want without having to refinance 
the ranch. If there's a room in your 
home in need of basic improvements— 
new carpeting or flooring, structural 
repairs, upgraded windows or interior 


Snap chalklines for quick, straight 
layouts. Dependable Stanley hand 
tools help you get professional 


results. 
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trim—you may be able to remodel it 
“© into a customized environment for 


Confine dust to the work area with 
plastic sheeting over doorways. 


little more than it takes just to do the Arrow's versatile T-50 staple 


ài essential repairs. gun tacker (above) and a Genie 
Е For example, this room needed all 2:0 horsepower wel dry blower: 
AN ES ا‎ vac (right) are essential tools 
| new drywall and trim to hide its badly for remodeling. 
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| cracked plaster walls and overpainted 
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How To MAKE A WALK 
IN A Few EASY STEPS. 


Now anyone can have stone-pattern walkways and patios at rock-bottom prices. All you need is the Walk Maker™ 
Tom СЕТЬ: Walk Maker is fast, because it only takes minutes to complete a 2/х 2 section. It's easy, because you 
just fill it with concrete, smooth off the top with a trowel, and remove the mold. And it's economical, because one 
8016 bag of QUIKRETE Concrete Mix will fill a 2 by 2’ area. Plus, since the Walk Maker pattern is designed to inter 
lock, you only need one mold. And for a longer lasting walk that resists | 


1 D а Е r -.- а ue Г 1 = п А 
cracking and mhippimg, you can use QUIKRETE Fiber-Reinforced Concrete. | 
So if youd like to leave a lasting impression on your landscape, use Walk Maker. | | 


k Галт te изд смит wan?) 
n sicuti. А) ететі) 
C QUIKRETE Sarai | 


For more information about any QUIKRETE product call 1-800-282-5828 


QUIKRETFE* is the registered trademark of The QUIKRETE Companies, Atlanta, GA 30345, and Associated Licensed Manufacturers: WALK МАКЕЕВ“ is the 
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SPECIAL ADVERTISING SECTION 
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Before installing counter top, cut 
the opening for the sink. Stainless- 
steel Moen Lancelot bar sink with 
faucet (shown below) has three 
removeable wells for bottles and 
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We found all the remodeling tools we 
needed at our local Ace Hardware, 
including this Bosch Random Orbit 
Sander with quick-change sanding 
discs. Its orbital action gives a 
smoother finish with less effort. Most 
Bosch power tools have integral 
connections for its AirSweep vacuum- 
attachment system, which lets you 


work with less dust, too. 
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GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes іп 


аша white, brown or natural aluminum. 
woodwork. By covering two walls with because it can't For more information send 
floor-to-ceiling cabinetry (to accom- ors uer inan coupon to RainhandleR or call 
modate the audio/video equipment, a roof water into a 1-800-942-3004 | " 
wet bar, and much-needed storage areas) spray are crops vro er 100% of precious 


we cut the repair cost in half and used 
the savings for the other materials. 


Our built-in cabinets didn’t cost a STOP CLEANING. Some distributor 
fortune, either. We used economical, ааа | bien 
ready-to-assemble units from a local to clean a gutter. 
home center. Because they come in a Pannanak СЕ 
wide range of sizes, it’s easy to draw up a blast from your 
pan to fit your space and каное асад рове оғо і А s і 
e Jur da ton MC QC QM" cile je = STOP WATER - Dept. Р5054 from SAVETIME CORP. | 
in look. Standard wood moldings bridge DAMAGE. | 1285 Boston Ave., Bridgeport, CT 06610 
any gaps between the cabinets and RainhandleR in win- р Please send me your free information kit. i 
handle odd spaces or angles. Moldings ler, protects your ү Name - l 
т | investment by É кайы Т 
|, also add architectural dimension to an helping to prevent ڪڪ‎ —À 3 
installation, and they can be used to vary Clogs and ice dams р ауе 
NT on the roof that | State Zip і 
the finished look from classical to otherwise lead to р ; i 
Phone 


traditional to modern. 


away from your 
house. 


water rot and leaks. , 


Join us amd urge others to 
protect our water 
resources for future 


_— ————————————— 
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Our plan included a wet bar and 
serving area, but we wanted to avoid 
extra work and expense here, as well. 
The solution was to run a single 1/2- 
inch plumbing line from the nearest cold 
water source in the basement. A point- 
of-use water heater in the cabinet below 
the bar sink supplies enough hot water 
for occasional needs. 

All of this work—drywalling, 
assembling cabinets and trim, even 
running a water line—is within the 
ability of most do-it-yourselfers. Your 


Align and clamp cabinets securely, 
then attach them through their face 
frames with drywall screws. This Skil 
7.2-volt cordless drill uses Flexi- 
Charge batteries that are inter- 
changeable with other Skil tools. 


options are to hire out specific parts of 
the job, or have it all taken care of by a 
single contractor. If you do the work, 
remember that it always pays to use 
dependable tools and materials. Quality 
tools don’t cost much more, and you'll 
find plenty of use for them long after 
this project is done. Everything we 
needed for this project, like the 
professional-quality Bosch and Skil 
power tools and Stanley hand tools, was 
available at our local Ace Hardware—a 
dealer-owned store that takes a real 
interest in seeing their customers’ 
projects succeed. Similarly, many of the 
other products used, such as Minwax 
wood finishes and Elmer’s Squeez-N- 
Caulk, also offer top-quality results at a 
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“OFTEN IN REMODELING 
A PROBLEM PROVIDES 
ITS OWN SOLUTION 
AND UNEXPECTED 
ADVANTAGES.” 


cost that makes them the only 
worthwhile choice. 


A STONE SOLUTION 

Often in remodeling, a problem provides 
not only its own solution but also 
unexpected advantages. In 
this room, a bumped-out, | Drywall must be protected from mortar before 


solid-masonry section along ТЖЕ DBC eC Ж Е: 


one wall (created by the back ШЕШ Arrow T-50 staple gun tacker to quickly 
apply felt. 


аза S ЛАЙ ИД ЙА ВЛ ЛД ВТ ВЛ 22. 


of a fireplace іп an adjacent 
room), was the kind of 
obstruction that defied resolution. It 
couldn’t be removed and could only be 
hidden by giving up precious floor 
space. The answer: clad the section with 
a rich-looking stone veneer and create a 


traditional accent wall as part of the 
room makeover. 

Like entry-floor slate, veneer stone is 
now available precut, packaged, and 
ready for do-it-yourself installation. The 
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Blueprint section shows how moldings can be used to help space cabinets and add 


visual interest. Light-blocking shutters above window seat are made from extra 
cabinet doors. 


7 қ” 
You have: 30-vear mortgage. 
Shouldn't vou have a 30-vear faucet? 


It seems only fair. With its sturdy construction and durable washerless cartridge, Moen faucets 
have an unrivaled reputation for reliable performance. Not to mention a lifetime limited warranty 


against leaks and drips. No wonder so many new homes are built with Moen faucets. 


1-800-553-6636 


©1994, Moen Incorporated. For complete details on Моегів lifetime limited warranty, call Moen or see a dealer near you. 


Diamond lath over the felt provides 
a base for the mortar. Use heavy 
Staples to attach lath securely 
to studs. 


| 


Start by troweling premixed Quikrete 
mortar into the lath. This creates a 
strong, continuous mechanical bond 
with the mortar applied to the stone. 


stones are packed in random, easy-to- 
handle sizes, all nominally one-inch 
thick; they can be installed directly 
against existing interior or exterior walls 
of any type, including drywall. 

The steps are simple: the wall is first 
covered with a heavy-weight (30-1Ь.) 
building felt or tar paper, then a metal 
mesh such as chicken wire or diamond 
lath is nailed firmly to the sub- 
structure—to the masonry itself or wood 
studs behind the wall surface. If the stone 


work is to begin above floor level, fasten 
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Natural quartzite Vengeance Creek Stone is perfect for decorative use in- 
doors or out. Butter the back of each stone and press it into the mortar and lath 


on the wall. 
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a temporary ledger board along the 
bottom of the wall. This will give the 
lower course of stones something to 
rest on as the mortar holding them 
in place hardens. 

Before you begin mortaring the 
stones to the wall, lay them out “dry” on 
the floor. This lets you determine the 
pattern you will follow, and makes it 
easier to mix colors and choose stones of 
appropriate size to fill the space. Tight 
joints (less chan 1 inch) between 
individual stones is recommended for a 
stronger wall and a more professional 
finished appearance. 

Another time-saving tip is to use 
premixed mortar to install the stone. 
Add just enough water to this mix to 
create a plastic, easily workable mortar 


Ті» 


п - ! = — M: 
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Overhead or "plan" view shows 
layout along two walls with home 
theatre in the central corner. 


iz d 


CORDLESS. 
CONVERTIBLE 
MELCHER Д 
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OUR LAWNMOWER 
KIGKS 


Sure, that’s tough talk, but the new Black & сога or lose your temper. All you do is squeeze 
Decker Cordless Mulching Mower is tough enough (һе grip and go. No sweat. 
to back it up. Plus, it's the only cordless electric to offer 
You want power? Well, our mower gives you both mulching and side discharge mowing. 
all the muscle you need. In That way, if your grass gets 


fact, with up to 90 minutes ф BLACKS DECKER. too long to mulch, you can 


of run time, it'll easily tackle Cordless Mulching Mower switch to side discharge and 
a 1A-acre lawn. And since | take care of it. Now that’s 


it’s a cordless electric mower, it'll do the job something pure mulching mowers can't do. 


with less noise and less air pollution. Not For a free video and more information on 
to mention, you'll never һауе to mess with a (һе new Black & Decker Cordless Mulching 
gas can again. Mower, just call us at 1-800-762-6672. After 


Next, there's our easy-to-use handgrip start. all, why keep hassling with your old mower, 
Unlike gas mowers, you won't need to pull a when you could be cutting your lawn with ours. 
© 1994 Black & Decker (US) Inc. 
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that can stand in “peaks” and be 
troweled smooth, yet is neither dry nor 
wet and runny. Use a metal finishing 
trowel to first plaster the wall, working 
the mortar into the wire lath. Then 
butter the back of each stone with 
additional mortar before pressing it in 
place. Clean mortar off the face of the 
stones with a brush and clear the joints 
of excess mortar before it hardens. Work 
in small, manageable sections at a time 
so that the mortar on the wall does 
not harden and dry before you apply 
the stones. 


This Chevy K1500 pickup rides like a car but works like a horse. Steel side-rails in 
the doors add passenger protection, and the wide cargo bed offers 
two-tier loading. 


You get lots of interior cargo space 
with the fold-down rear seat, or you 
can fit six adults comfortably in the 
extended cab. 


After all of the stones are in place and 
the mortar has had time to set, use a 
small pointing trowel to fill the joints 
with new mortar. Finally, before the 
mortar dries completely, rake the joints 
with a mason’s striking tool (a short 
length of broomstick works just as well) 
to finish it off. 

Having the right tools and materials 
is important on any job, but sometimes 
they also make the difference between a 
satisfying conclusion to a project or a 
struggle. For instance, when there's real 
work to be done a pickup truck can be as 
indispensable to a homeowner as it is to 
a tradesman. Our Chevy K1500 hauled 
away all of the demolition and 
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A NEW BREED OF 


To spruce up outdoors, we turned to 
a new breed of portable power 
equipment that reduces pollution 
and noise levels and delivers 
greater performance. Ryobi's 
revolutionary 4-cycle, over-head- 
valve engine puts to rest any 
concerns about pol- 
lution-causing equip- 
ment around the 
house. This new en- 
gine runs so cleanly 
and uses fuel so 
efficiently it is able 
to meet exhaust 
emission standards 
proposed for 1999. 
Because 4-cycle en- 
gines require some 
means to pump oil 
through interior chambers for 
cooling, it has been impossible until 
now to create a unit this small and 
lightweight. This design works so 
well, however, that engines like it 
may eventually replace all of the 
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OUTDOOR POWER EQUIPMENT 


noisier, exhaust-burning, two-cycle 
engines on typical home portable 
power products. (Two-cycle units mix 
oil with gasoline—a messy, time- 
consuming process—for both fuel 
and engine lubrication.) 

Ryobi developed this engine and 
offers its Pro4Mor 
engine in its latest 
line of TrimmerPlus 
string trimmers and 
brush cutters. 

The Pro4Mor Trim- 
merPlus string trim- 
mer is both quiet and 
easy to handle and 
proved invaluable 
when we manicured 
the planting beds 
around the house. 
Look for Home Remodeling Ideas 
in the next issue of Popular Science 
as we prepare the backyard 
for the summer months ahead 
and complete the in-wall home 
theatre. 


74" Circular Saw cx 
Powerful 130 amp AC/DC unit cuts 
2X lumber ай 50°. Operates at 5500 | 
RPM. eS. 


5" Random | Electronic 
Orbit Sander 
2.3 amp unit 
operates at 8,000 to 
11,000 OPM. Hook 
and loop accessory 
mounting. 2011252 


4%" Angle Grinder 
Heavy duty 6.0 amp 
motor operates at 
11,000 rpm. Features 
a locking slide switch. 
2011658 


speed settings, 
| microfine depth 


ies and manufacturer's shortages, 
Il items shown. However, most items 
and a "Rain Check" can be issued 
. Not responsiibile for printing errors. 


Due to physical size, merchandisin 

| | some stores may be unable to 5 
can be ordered by your Ace deala 
assuring you of the sale price featur 


Plunge Router | 
| Heavy duty.2 HP : 
features six variable 


adjustment. 2010973 


each of twb gear ranges. 2010981 


Heavy duty 4.2 amp 
motor runs at 19,000 
RPM. 34" cutting 

width and Яв" cutting 
depth. 2011369 control. 2011120 


The boa hae М: at cq kavo t aav to you gt m 
right...and we feature Bosch power tools which are eng e 


INCLUDES 
EXTRA 
BATTERY 


*" Cordless Drill/Driver 
12 volt drill includes a keyless chuck 
and an extra battery. "Quiet torque" | 
clutch features 20 torque levels in | 


% Drill | 
Heavy duty 4.8 amps 
motor is fully balanced motor operates at 

for smooth, powerful 1100 RPM. Variable 
cutting. Variable speed speed, reversing. 
2011237 


Orbital Jigsaw 


| Powerful 4.8 amp 


Hurry! Sale ends May 31, 1994. 
See your participating Ace Hardware Store. 
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Brush on Minwax Wood Finish, wait a 
few minutes, then blend the color 
into the wood with a soft cloth. When 
dry, add two coats of Helmsman Spar 
Urethane for durable, weather- and 
sun-resistant protection. 


HOME 1994 


IDEAS 


construction debris once the job began, 
helped us avoid delivery charges on the 
big items we needed at the lumber yard, 
and with its comfortable extended cab 
kids, pets and 
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m TRIPLE BRIGHT 2 d P; ® TEMPERED 
RUGGED ( i E STEEL BLADE 
CHROME s | | REMAINS RIGID 
HOUSING | | | FOR APPROXIMATELY 
в CONTOURED 7 FEET и TRIPLE 
COMFORTABLE REINFORCED NON-SLIP 


DESIGN ® POSITIVE | E END HOOK 
EASY TO USE Д | = CALIBRATED 
THUMB LOCK | | FOR TRUE ZERO 


ш EASY TO READ E = HEAT TREATED 
DUAL MARKINGS HIGH CARBON 
FOR LOCATING ‚ | STEEL RETURN SPRING 

STUDS ж РКО-ТЕСН., = GIVES LONGER 
ANTFCORROSION. es Қ b k LIFE 
FINISHED EA EC 
BLADE 


| hast 
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bicycles included—to outings far away 
from the day-to-day work any time we 
needed a break. 

As with every project, the work at 
hand always seems to extend to other 
tasks that need attention around a home. 
But once you've got the tools out, there's 
no better time to tackle those items on 
your "to do" list. Because our media 
room is just inside the front entry, which 
was also in need of renovation, we 
included a new solid wood door in 
the plan. 

If a doorway’s original jamb is in 
good shape, it's usually just a matter of 
trimming (sanding or planing) a new, 
unfinished door to fit the opening. 
Staining and sealing the door should be 
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` RUGGED 

` HEAVY DUTY 

PROFESSIONAL. 
“RULES! 


: | | THE BRUTE™ ў: 
|| NEON GREEN & NEON ARROW...AMERICAS BEST BUY STEEL RULE | 
` | ORANGE RULES 25' ONLY. ғок OUTSTANDING QUALITY AND VALUE. M/ 50 AND IOO' SIZES. 
: AT LEADING HARDWARE AND RETAIL - 
STORES EVERYWHERE. 


Elmer’s Squeez-N-Caulk, a silicon- 
ized acrylic latex caulk, dries to a 
tough, flexible, water-resistant seal 
and can be used both indoors and out. 


ЕН COMPANY, INC, 271 MAYHILL STREET, SADDLE BROOK, 
ОМ: ARROW FASTENER (U.K.) LTD. 14 BARCLAY ROAD, CROYDON: CRO 1 
ORS, ІМС., 6505 METROPOLITAN BLWD. EAST, MONTR 


up to the 


elements. 


‘Outside and in. 
Helmsman Spar Urethane is a 
tough, clear finish specially formu- 
lated to protect against the changing 
elements. Wet or dry, hot or cold, 
Helmsmans flexible finish expands 
and contracts with the wood and 
resists fading, cracking and chip- 
ping. For exceptional beauty and 
protection, outside and in, 
count on Helmsman. 
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HELMSMAN 


SPAR. Т 
URETHANE 


HTERIORINTER ЮЕ 


CLEAR 


CIS 
lakes and Keeps Wood Beautiful™ 


or your FREI lips booklet write: 
linwax, P.O. Box 761. Whippany, М] 07981-0761 
IMinwax and Flelmsman ан registered trademarks of 


he Winwas { ompany, Ine. 0690] 994 М ШЕР! Ompuarn Пн 


If you're stuck with a chain drive opener, you know the 
f answer. Chain drives rely on a noisy, greasy, slack chain 
with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie? Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie’s 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie’s reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie's 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every 1993 model Genie meets or 


exceeds the strict mandates of The Consumer Products Safety Act. ЫЎ = 


And every Genie has earned the UL" Mark of Safety. 

Easy Installation. Follow the step-by-step illustrated 
instructions. We even have a how-to home video and a toll- , 3 
free HELP hotline. Or you can just call an authorized. S 4 
Genie Professional to do the job. уу SE 

For the name of your nearest Genie dealer or , 4 È 
Professional Installer, call 1-800-87- GENIE. j. д 
In Canada, call 1-800-654-3643. 


GXL Series 


©1993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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| done without delay to prevent moisture 


from penetrating and warping it. To 
guarantee good results, we used Minwax 
Wood Finish for the stain and 
Helmsman Spar Urethane for a 
protective topcoat. 

Another step you should take is to 
caulk all joints around doors and 
windows. Sealing these openings 


*] prevents cold from infiltrating and heat 


from escaping, and it could make a 
major impact on your heating and 
cooling bills. When you use caulk, use 
a premium material such as Elmer's 
Squeez-N-Caulk, which is paintable, 
easy to apply, comes in four different 
colors and bonds to a wide variety 
of materials. 


Unlike rain gutters, Rainhandlers 
allow water to pass as a gentle spray, 
but direct it away from house walls. 


To help keep rainwater off our new 
door and away from the house, we also 
installed a Rainhandler rain dispersal 


| system. Unlike gutters and downspouts, 
| this unique system has open aluminum 
| slats that break up the flow of water 


from a roof and deflect it away from the 


| structure. Obstructions like leaves and 


| snow can clog gutters and cause water to 
back up under roof shingles, but debris 


just blows away or passes through the 
slats along with the water. And they are 
easier to clean than gutters. You dont 
even need a ladder—just hose them off 
from ground level. 
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A new type of sealed, “starved- 
electrolyte” lead-acid battery gives this 
mower, the CMM650, the power to cut 
up to 12,000 square feet of lawn on a 
single charge. 

The environmental benefits of 
a gasless engine are evident—no noise- 


There is no question that home- 
owners like convenience, and they like to 
work with speed and efficiency—good 
reasons why battery-powered tools have 
become so popular. 

But some equipment just isn't suited 
for battery operation because too much 
energy is needed to perform certain 
tasks, and battery technology still has a 
way to go before every tool can “cut 
the cord.” 

Now, a major obstacle to portable 
power has been overcome with the 
introduction of a cordless convertible 
mulching mower from Black & Decker. 


or air-pollution—but this mower 
also has the ability to mulch as it 
cuts, so clippings don’t have to 
be hauled away and landfill space 
can be conserved. Something else 
homeowners will like: there's no rope 
to pull—you just squeeze a handle to 
start it up. 


Powered by a super-efficient 12-volt 
rechargeable battery, this revo- 
lutionary Black & Decker mulching 
mower can cut for up to 90 minutes 
on a single charge. 
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Elmer's SQUEE2-H-CAULK ` 
makes caulking easy. 

There's no struggling with messy 
caulking guns. You aet all the control 
you need with fingertip ease. 

This tough, flexible, mildew and 
water resistant formula adheres quickly 
to almost any surface. 


КЕЕ: À 


оо you can caulk with ease 
indoors and out! 


. *Available in 
four paintable colors. 


the engine we've all 


Introducin 
[ding our breath for. 


Q) ore power, less pollution? No mixing of gas and oil? It cannot be, they'll say. 


Ah, but then they haven't seen the new Рго4Мог" string trimmers and brushcutters 


from Ryobi! In fact, until now, no one's even seen a 4-cycle OHV | 


engine small enough for hand-held use. Especially one that offers =: 


кте = cau I 


ь significantly more power across a wider range of cutting conditions than 


2-cycle engines. All without the usual gas and oil mix, and the noise, 


smoke, fumes and oily muffler drips that come with it. The Pro4Mor 
engine even uses 30% less fuel. And it’s the only hand-held, gas-powered, outdoor 
product capable of meeting all proposed exhaust emission standards for 1999, 


years ahead of schedule. So for more information, take a deep breath and call 


1-800-525-2579 today. 

Made in U.S.A. 
At Ryobi, not only do we make innovative concepts a reality, RYOBI 
we promote the use of environmentally friendly outdoor power Making Innovative Concepts A Reality™ 


equipment and encourage environmental responsibility. © Ryobi America Corp 1994, 5201 Pearman Dairy Road, Suite 1, Anderson SC. 29625-8950 
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the ibformation provided in the advertisements 
in this Home Remodeling section and you 
could win a trip for two to sunny Hawaii or 
one of the other prizes featured. Just send in 
the puzzle along with the entry form to the 
address indicated. Good Luck! 


| ACROSS 

2. Rainhandler needs no cleaning, 
because it cant — 

4. Elmer's SqueeznCauk ___ 
resistant formula adheres quickly. 

7. Every Genie garage door eene 
has earned the UL Mark of __ 

9, Minwax Helmsman is a  . 
clear finish specially formulated to 
ciuis нс аран the changing 


10. ШЫ уы 
with this. 


11. If you need a hammer for longer 
than 60 seconds, buy this one. 
DOWN 
1. The helpful hardware__ at Ace 
have the know-how to help you get 
the job done right. 
2, It is the most dependable, longest- 
lasting truck on the road. 
3. Ryobi makes innovative 0 


a reality. 
5. ане is America’s best buy for 
utstanding __ and value. 
6. А Black & Decker — . ~ gives you 


GRAND PRIZE 

A one week trip for two to sunny Hawaii. 
You choose which Hawaiian Island you 
would like to visit. . . Popular Science 
does the rest. 


(D Rainhandler® Rain Dispersal System for the home of your choice. (Five-foot all- 
aluminum sections in brown, white or aluminum.) Includes a 25-year warranty. 
Approximate retail value: $796 

(1) Kreepy Krauly* in-ground automatic pool-cleaning system with a 5-year warranty. 
Approximate retail value: $549 

(1) Dremel* model 1120 two-speed 10-inch band saw. Features two-wheel design, 45° tilting 
table, die-cast aluminum frame and dust collection port. Approximate retail value: $350 

(1) Bose Wave Radio featuring an acoustic waveguide coupled to high performance 
electronics ng remarkable stereo sound. Approximate retail value: $349 

(1) Black & Decker CMM650 cordless mulching mower. Approximate retail value: $300 

(3) Wide assortment of contractor grade Stanley hand tools. 12 products, approximately: 
$209.88 per assortment. 

(1) Moen Decorator 4" mini widespread lavatory faucet in chrome and polished brass. 
ae йтін c арысын against leaks and drips. Approximate retail 
value: $164.95 

` (5) Skil® heavy-duty 5” Random Orbit Sander model HD7750 with 2.3 amps and 2 speeds 
(8,000 and 11,000 orbits per minute) multi-position front handle and through-the-pad 
dust extraction. Approximate retail value: $125 

(1) Genie Wet/Dry Vacuum BV10-200-22 10 gallon/2.0 Peak HP — Extra heavy-duty with 
Powerburst* control and shoulder strap. Approximate retail value: $123.95 

(1) Ryobi 150r Cordless Trimmer with powerful 12-volt rechargeable battery and adjustable 
handle for easy right-or-left-hand use. Cuts up to a mile on a single charge. Approximate 
retail value: $100 

(5) Minwax* sample kit of assorted products (7 products, approximately $90 per kit). 

(5) Quikrete® cement repair assortment (6 products, approximately: $60 per assortment). 

(3) Arrow T50* VP Kit 5-piece heavy duty staple gun kit. Includes T50* staple gun/tacker, 1 
box of 1,250 T50* 5/16" staples, 1 wire attachment, 1 screen attachment, 1 staple lifter 
plus a permanent custom-made carrying case. Approximate retail value: $40.10 

(1) Stanley tie and belt organizer holds up to 54 neckties or any combination of accessories 
and a 36" shoe organizer kit holds up to ten pairs of women's shoes or eight pairs of 
men's shoes. Approximate retail value: $34.90 

(1) Case of Elmer's Squeez-N-Caulk" (8 bottles, assorted colors). Approximate retail 
value: $20 
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and one in the 6/4 iue but either pazzle В acrepable as an entry. To жүйе а pazzle entry form and puzzle answers write to: PUZZLE REQUEST, P.O. Bax 7868, Melille, NY 11775-7868. Requests must be 
mailed separately and be received by 7/31/94. Enter as often 25 vou wish, but each entry and puzzle must be mailed separately to: PUZZLE SWEEPSTAKES, P.0. Box 7855, Melville, NY 11775-7855. All entries 
mast be received by 8/31/94. Mechanically reproduced entries not жеріні. Entries become the property of the sponsor and will not be returned. 

1, Winners will be selected in а random drawing from among û екпей тепті сий roche by Nar Jig lt, Гас, whose decisions are final. All prizes | Address 


Name 


from acceptance or use of any prize. Taxes and license fees, if any, are the responsibility of the individual winners. Grand Prize trip indudes roundtripair — | Civ — 


Trip subject to availability and confirmation of reservations and must be taken by 8/31/95. Certain travel restrictions may apply. Winners may be required to verify Phone No 
atta ar hrm ganna: Аина райна was operaio ago hao misit 
minors may be awarded in name of parent or legal guardian. Travel companion of trip winner may be required to execute a liability release. Entry 
permission to use winners’ names and likenesses for promotional purposes without further compensation except where prohibited by law, Sophos АЙЫР Send to: Puzzle Sweepstakes 

for lost, misdirected, mutilated, illegible or Ше entries or mail. P.O. Box 7855 

3, Sweepstakes open to LLS, residents, except employees and their families of TIMES MIRROR MAGAZINES, its affiliates, subsidiaries, advertisers, advertising agencies, and Don Jagoda Associates, Ene. Void Msivilla NY: 12174527685 
where prohibited; subject to all federal, state and local laws, i - ' 
4. For a list of major winners, send stamped, self-addressed envelope to: POPULAR SCIENCE CROSSWORD WINNERS LIST, F.O. BOX 7071, Melville, NY 11775-7071. 


евзевеееезевееееееееегевегееееевееееееевеееееееесеееегегееевеееееееееегеееееееееееееееееееееееееесеегеееееееееегеееееееееоеееоееееееее 


еегесвеесееесгесеесеееесеееесееесесесеееееесеегсееегееееееевееееееегеееееееееееегеегеевеегсеегсегсегееееесееевеевев 


ilots fondly call them “glass 
slippers.” Flocks of the grace- 
ful, featherweight aircraft— 
many of them built in Ger- 
many—flew in competitions 
around the country during the 


1980s. Then, the caprices 

of. currency fluctuation transformed 
high-performance sailplanes into exot- 
ic birds reserved for the few who could 
still afford them. 

Now, a company in California has 
skillfully incorporated composite-plas- 
tic materials and assembly methods 
into a kit that brings the exhilaration 
of flying a nimble glider within reach 
of any home builder with conventional 
workshop tools. Developed by Ad- 
vanced Soaring Concepts of Camarillo, 
the 49-foot-wingspan American Spirit 
features an empty weight of 505 
pounds and a very sporting glide ratio 
of 42:1, meaning the craft will travel 
forward 42 feet in still air for every 
foot it descends. 

The American Spirit conforms to 
specifications for the standard class, 
an international competition formula 
that dictates a maximum wingspan of 
15 meters and forbids the use of wing 
flaps or other lift-augmentation de- 
vices. The kit sells for $18,000, while a 
factory-made standard sailplane from 
Europe costs about $60,000. 

During the previous decade, the 
German mark was cheap compared 
with the dollar, and used, German- 
built sailplanes were imported to the 
United States. Typically, the aircraft 
were purchased from fanatical Euro- 
pean pilots eager to trade up to the 
very newest designs as soon as they 
appeared. Since then, however, the 
dollar's weakness against the German 
currency has led to the re-export of 
most of these sailplanes to European 
customers, for whom they are now 
bargains. 

Advanced Soaring Concepts was 
started by Tor Jensen, a glider enthu- 
siast who owns a firm that produces 
high-tech composite assemblies and 
tooling for other manufacturers. His 
associate Dewey Northcutt started as 
a sculptor and then became an expert 
in composites and mold technology. A E 
study Jensen conducted convinced = 
him that an American market existed 
for a reasonably priced standard-class 
sailplane. 

Jensen bought several high-perfor- 
mance German sailplanes that had 
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PHOTOS BY JOHN B. CARN 


MAY 1994 


Pilot Tor Jensen banks his 
agile American Spirit over 
Lake Pleasant, Arizona. 
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An American Spirit and a Falcon 
play tag (above). The high as- 
pect ratio—or long span com- 
bined with narrow chord—of 
glider wings is highly efficient. 

Long, narrow, tapered wings 
obey “slender wing theory” by 
locating a small percentage of 
their area near the tips, where 
air spilling away into vortices in- 
creases drag and reduces lift. 
Since the major fraction of the 
wing's surface is in the smooth 
air inboard from the tips, the 
wing generates a large amount 
of lift. Complete the kit (right) 
and you get to wriggle into your 
sailplane like a tailored garment. 

The instrument pod swings | 

down with the canopy. L 


crashed and analyzed their construc- 
tion. He also studied a number of kit 
planes on the market. Jensen conclud- 
ed that his company could produce 
Se he nie on ше ag, кеме 
. | that woul e easier for the home 
П COMPONENTS builder to assemble. 
\\._/ A team of engineering experts was 
convened to design the American Spir- 
it and the methods for fabricating 
it. The plane features a special 
crush-resistant cell around the 
cockpit to improve the pilot’s 
safety in the event of a crash, 
| which usually occurs during 
L- rough-field landings when obsta- 
cles such as rocks or fence posts 
can pose lethal hazards. The protec- 
tive cell is a tightly wrapped combina- 
tion of Kevlar, a foam material, and 
aluminum honeycomb. 


S7 


aT " 
1 ve 


2 ы Major airframe surfaces are 
Advanced Soaring "^«^ w constructed from high-strength 
Concepts reduces h - glass fiber sandwiched 


around a foam core. 


ш kit glider costs by foregoing carbon-fiber 


$ material extensively used in European The laminated mate- 
© sailplanes. Save for the critical wing spars, glass- rials are laid against 
2 fiber construction is used throughout. a contoured forming 

tool and bonded to- 


gether inside a 
plastic bag from 
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which the air is 
extracted with a 
vacuum pump. 
Reinforcing bulk- 
heads are made 
from aluminum- 
core honeycomb 
sandwiched be- 
tween glass-fiber 
layers. А рге- 
welded chrome- 
moly alloy steel 
cage supports the 
wings and land- 
ing gear. The pre- 
fabricated wing 
spar is built of 
high-strength car- 
bon fiber and 
Nomex. 

The kit con- 
tains everything 
except labor and 
paint. Ordinary 
hand tools, a 
bandsaw and drill 
press, a scale to 
measure the two- 
part adhesives, 
and common pow- 
er tools are all 
that are required 
to build the Am- 
erican Spirit. A 
slightly more com- 
plex sister craft, 
the Falcon, has 
wing flaps for im- 
proved landing 
control and longer wing tips for higher 
performance. ASC says about 600 hours 
of work are required to complete a 
flight-worthy American Spirit, while 
another 100 hours or so are needed to 
build a Falcon. 

The American sailplane industry es- 
sentially vanished with the mid-1970s 
demise of Schweizer Aircraft Corp. in 
Elmira, М.Ү., which had continued to 
make metal sailplanes while the Ger- 
man builders were switching to 
smoother, lower-drag glass-fiber con- 
struction, according to low-speed aero- 
dynamicist Dan Somers, of Aerfoils 
Inc., in State College, Pa. 

German firms began making the 
first glass-fiber sailplanes in the early 
1960s. Germany's longstanding lead- 
ership in glider design is a byproduct 
of the 1919 Treaty of Versailles, which 
barred the country from building high- 
performance powered aircraft and 
sparked intensive work on improving 
sailplane efficiency. 

The arrival of capable and reason- 
ably priced aircraft like the Spirit and 
Falcon, Somers says, bodes well for 
middle-income Americans who are 
hooked on riding the thermals in 
efficient sailplanes. 


NRI gives you two unbeatable 
opportunities for top pay, security, 
even a business of your own. 


Everybody wants to get ahead, but most 
people want assurance they're making the 
right job choice. According to the U.S. 
Department of Labor, jobs for electricians 
and air conditioning, heating and refrigera- 
tion technicians offer high earnings and 
good job prospects. Now NRI can show you 
how to go after the high earnings, the steady 
pay increases, even how to be your own 
boss in a business of your own. You'll get 
all the skills to get there. No night school, 
no need to quit your job until you're ready 
to make your move. NRI trains you right at 
home in your spare time. 
No Experience Needed. 
NRI starts you with the basics, then builds 
your knowledge and skill a step at a time, 
all the while adding practical know-how 
through hands-on training. You even get 
tools you need on the job or іп a business 
of your own. Over a million and a half stu- 
dents have trained the NRI way since 1914. 


Be an Electrician. 
Each year, the demand for skilled 
construction, maintenance, commercial 
and utility electricians continues to grow. 
The U.S. Department of Labor estimates 
that close to 100,000 new jobs will open up 
in the next ten years — а conservative 
estimate compared to industry and union 
predictions. 
And few jobs can match the money-making 
potential of the qualified electrician. You 
can earn a salary in excess of $25,000 or 
be your own boss with your own electrical 
contracting business. 
Only NRI gives you this kind of practi- 
cal, job-oriented, hands-on training. 
You master practical skills like this with the 
equipment, test instruments, and training 
materials included in your course. . . you 
duplicate on-the-job wiring with your NRI 
Residential Wiring Practical Lab®. . . you 
learn professional troubleshooting using 
your Volt-Ohmmeter and Clamp-On 
Ammeter to test the circuits you build up 
on your NRI Circuit Demonstrator. . . and 
by installing and testing an electronic- 
programmable thermostat and a micro- 
processor-controlled remote power 
control, you come to understand today’s 
electronics as it applies to the latest 
devices electricians install and repair. 
Training in the latest need-to-know 
electronics required of today’s 
electrician. 
NRI created this new course so you can 
move from the simplest fundamentals of 
electricity, through professional wiring and 
trouble-shooting techniques, all the way up 
to mastering the practical field skills you 
need to become today's electronic-smart 
electrician. Be an electrician. It could be 
the best and last job choice you'll ever have 
to make. 


the steady demand for your skills in this 
field, the U.S. Department of Labor scores 
a solid hit...high earnings and good job 
prospects attract many individuals... 
because people in business depend on 
their air conditioning, heating, and refrig- 
eration systems, the need for skilled tech- 
nicians to do maintenance work has to be 
met regardless of swings in the economy. 
Add millions of window units in older 
homes requiring maintenance and repair; 
heat pumps so popular they're now as 
common as furnaces; commercial 
refrigeration alone calling for skilled tech- 
nicians to install and service walk-in cool- 
ers, freezers, ice makers, and food cases. 


Wherever you look, there's tremendous 
opportunities for the trained air 
conditioning, refrigeration, and heating 
technician. 


Electrician 


NRI training so complete, 
professional tools even included. 

NRI trains you for this lucrative field, gets 
you ready to land a good paying job, pick 
up extra income in your spare time, even 
start a business of your own. You're ready 
to jump right in because NRI includes the 
tools you need: system analyzer, leak 
detector, tubbing and joint tools, a top- 
quality vacuum pump for purging systems, 
plus demonstration panel units for hands- 
on systems training. Graduates of our 
Master Course also get optional free 
residential training at the world-famous 
York Institute in York, PA. 


Be an Air 
Conditioning, 
Refrigeration, 
. Heating 
Technician. 
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Go after high earnings, pay increases, 
a business of your own. 
Refrigeration, Heating send for NRI's free catalog. Find out what 
Technician. 


hands-on projects you do, the profes- 
sional tools you train with, and the future 
that can be yours. Act today. 


When it comes to targeting the good 
paying jobs, regular pay increases, and 


SEND COUPON TODAY FOR FREE NRI CATALOG! 96 


P. JJ. / 4 SCHOOLS For Career courses 


McGraw-Hill Continuing Education Center approved under GI bill 
ih Connecticut Avenue, NW, Washington, DC 20008] [C] check tor details. | 


E d (Ví CHECK ONE FREE CATALOG ONLY 


О Electrician Г1 Automotive Servicing ы. 
C Air Conditioning, Heating, C Home Inspection О TV/Video/Audio “Жы. 
8 Refrigeration C PC Applications Specialist Û Industrial Electronics 


О Computer Programming 
L Cellular Telephone 


C Microcomputer Servicing LJ Telecommunications 


О Small Engine Repair L] Desktop Publishing 
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Г] Appliance Servicing ÛJ Gunsmithing L Digital Electronics Servicing 
C Locksmithing Г] Building Construction LJ Bookkeeping & Accounting 
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Street = 
City/State/Zip 


ІШ Accredited Member National Home Study Council 4204-0594 
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{= чое» engineering project 
of the century opens for smooth 


rides under the English Channel. 


BY JUDITH ANNE GUNTHER 


| he traffic is light, as Londoners 
James and Allison Whitby turn 
off the M20 motorway at Folke- 
stone. They’re headed for Paris, 
where they hope to find bargains 
on French antiques, and the sim- 
plest way to get there is to catch Le 
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Shuttle. Their $420 ticket will buy them a 
roundtrip ride on a rail system that trans- 
ports them and their car beneath the En- 
glish Channel to Coquelles, a village in 
Normandy. What neither realizes is 
that—behind the shiny new trains, pristine 
buildings, and duty-free shopping opportu- 
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nities—a technological behemoth exists 
that operates this 20th century engi- 
neering trophy. 
This is the Channel Tunnel. 
Dreamed of by Napoleon, fu- , 
tilely attempted 100 years 4 
ago, and built at a cost д 
greater than most coun- | 
tries' gross national 
product, the 31-mile un- 
derwater rail link be- | 
tween England and con- 
tinental Europe is finally | 
in place. By 1996, the sys- \ 
tem will transport some 8 
million car passengers and 
4.5 million bus passengers 73 
each year. The largest privately 
financed infrastructure project ever, 
the Chunnel created more than 70,000 
man-years of employment in Britain 
alone, estimates the contractor. Esti- 
mates from late 1992 presume that as 
much as 8.5 million metric tons of 


freight will also pass through the tun- Service tunnel for 
nels each year. This staggering capaci- | | maintenance work 
ty and the oversized trains give the | 7 and emergency 
system's terminals the aura of a |. | Water mains access to main 
“Jurassic Park" for train enthusiasts. RAT Gets 5, for fire tunnels 

The owner, Eurotunnel, hopes to en- елер», 
tice a large chunk of the tourist traffic | ^ | A TUER 
that currently uses hovercrafts and | | Ae MAE ouo the Bulkhead door 
ferries to cross the choppy waters of 4 tunnels, they slam against ^ seals cross | 
the English Channel. But it also pos- | | the air in front of them and , passage when Еу! 
sesses a larger vision: The Channel | |“ leave partial vacuums in notin use | Lighting 
Tunnel opens direct passenger train —| 7 o their wakes. Piston relief - | fixture 
service from London to major cities on EERE a ducts carry these blasts of - gr. | 
the continent and facilitates the move- | |  airtothe other main tunnel, | 2 Ва 
ment of freight to and from Britain. НИ Sear Baoan atid effect | А ЕЗ, Specially 

Eurotunnel says travel and trans- | |] mn | Rat GE ne e, СВЕСНО 
port between Britain and France will ЖАР Rot An АР Б; f КУЙУУ ЕА п Moto 
now be simple, dependable, and com- 17 E diosa it train baies b | Patt oye o andemi 
petitively priced. But to provide these ` Speedy service | T ee TT | - .-- vehicle 
services requires a mega-operation between London, . . 
that few passengers will ever see. The . Paris, and Brussels. 


Channel Tunnel is an engineering tour 
de force, ingeniously encompassing ad- 
vanced safety equipment, state-of-the- 
art control rooms and a gigantic air- 
conditioning system. 


ommonly referred to as “The 

Chunnel," the Channel Tunnel is 

actually a complex of three paral- 
lel passageways, dipping as far as 148 
feet below the seabed of the English 
Channel. On the French side, the tun- 
nels surface at Coquelles, near Calais, 
after first passing beneath two miles of 
coastline. On the British side, the tun- 
nel emerges near Folkestone, at the 
base of Castle Hill, a knoll five miles 
inland from the famous chalky white 
cliffs of Dover. At both portals, the 
loading platforms, the toll booths, the 
orderly stretches of new track, and the 


webs of catenary wire spread out like = 
silt at the mouth of a river. 5| 
After James purchases a single tick- % 
et, good for his car and any number of =| 
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Catenary equipment carries the wires Le Shuttle car holds 
that power the trains automobiles 
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ssentially, the Channel Tunnel is а. 

colossal; $13 billion rail shuttle — 

system. Open 24 hours a day, 365 
days a year, the system transfers automo- 
biles, buses, trucks, people, and freight be- 
tween England and the continent. More than 
an underground passageway, the Channel <- 
Tunnel includes sprawling terminals, special- 
ly designed rolling stock, air conditioning, . 
drainage, lighting, safety, communication, · 
and signalling systems. | 
Тһе three parallel tubes—one for trains in 
each direction, plus a service corridor—are 


: carved out of a layer of chalk marl beneath 

| the sea floor of the English Channel. The 
J Cross Primary low- 22-2. Massive water pipes shuttle trains race through the tunnels at 
3 passage ‘level lighting , (outgoing and return) carry speeds approaching 87 miles per hour. 
il links main fixture / | A cooling water to counteract 
1tunnels with illuminates the | | the heating effect of the 
2 service tunnel during | | | running trains 
1 tunnel : погта! j 

1- operation. | 
^ | / | Walkway for 
\ | maintenance 
Secondary lighting | work - 


fixture for maintenance 


work and emergencies Drains collect water from rain P = 7 ! 
| 4 e 77 ÉL 
r and condensation, or liquids | ==. 
accidentally spilled f £9 9 
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Evacuation 
walkway 


Customs and tolls Loading and 
unloading 
platforms 


Crossover areas 
enable trains to 
switch from one 

` tunnel to another 
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passengers, the Whitbys go through 
customs. Then James directs the car 
up а ramp and onto a loading bridge. 
Allison glances at her watch: 11:15 
a.m. As the car idles while in line for 
the next shuttle train, the Whitbys com- 
mand a good view of the terminal. To 
their left, a Brussels-bound passenger 
train slips into the gloom of the north 
tunnel entrance. Far ahead, a heavy 
fence conceals a cargo train churning 
down the Continental Main Line to- 
ward London. 

With its brakes hissing, a silvery 
shuttle train slides up to the platform. 
The roadway barrier lifts, the light 
turns green, and, one by one, the cars 
roll down the loading ramp, onto the 
platform, and into the gaping hole in 
the shuttle’s side. James dutifully ma- 
neuvers through three tubular train 
cars and comes to a halt behind a 
green Volvo. He switches off the igni- 
tion. A moment later a buzzer sounds, 
and clacking metal dividers descend 
from the ceiling at each end of the train 
car, sealing the Whitbys’ Opel and four 
other vehicles onto one long, low- 
ceilinged rectangular compartment 12 
feet wide, with gray ribbed floors and 
bare white walls. 

The shuttle trains look inordinately 
large—and they are. At 13.5 feet 
across, Eurotunnel’s shuttle cars are 
the widest train cars ever built. These 
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How cars load 


Eurotunnel expects to load a shuttle in approximately eight minutes. The state-of-the-art shuttle cars are equipped with 
an onboard computer to control functions like air conditioning and opening doors, a hydraulic stabilizing system, and a 
purging system to expel automobile fumes. Larger than most railroad cars, empty shuttle cars would be in danger of 
tipping over in high winds; tall wind fences were erected at the terminals to prevent such an event. 

| A typical Le Shuttle train includes 12 double-decker cars for automobiles, 12 cars for buses and campers, loading 

| and unloading cars, plus a locomotive at each end. A full shuttle carries about 800 passengers. 
simultaneously fill both the upper and lower decks via a ramp-equipped loading car. © Buses and campers enter the 
shuttle via a loading car with telescoping walls that seal shut when the train is in motion. Hydraulically powered plates 
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rolling stock, each carrying ten vehi- 
cles, cost $3,200,000 apiece. 

Each. shuttle is a half-mile long: 12 
double-decker cars for automobiles, 12 
single-deck cars for buses, plus a pair of 
engines and the loading and unloading 
cars. Each electric locomotive is capa- 
ble of hauling a 2,100-ton load at near- 
ly 100 mph and has been fitted with a 
rarely used bogie arrangement: three 
sets of wheels, with twin, independent- 
ly driven axles. This design improves 
the adhesion of the steel wheels to the 
track as the train negotiates sharp 
curves—important for the tight 
turnaround loops at each terminal. 


schedules runs for Eurostar pas- 
senger trains, which provide non- 
stop, and, where rail quality allows, 
high-speed, rail trips between London 
and destinations on the continent. The 
locomotives used for these passenger 
trains are unique by any standard. 
Each must accommodate different 
electrical power pickup mechanisms, 
signalling systems, and voltages used 
by the British, French, and Belgian 
railways. To avoid the need to stan- 
dardize three countries’ entire rail sys- 
tems, these trains can run on all 
three—not an easy task. 
“To do that,” explains Eurotunnel of- 
ficial Bill Coleman, “the Eurostar loco- 


EM shuttle trains, Eurotunnel 
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motives need three separate engines 
—one for each voltage. Also, the Chan- 
nel Tunnels intergovernmental com- 
mission specifies that all trains using 
the tunnel must be twin-engine," a 
safety precaution in the event of a 
breakdown. “That means," he contin- 
ues, “each Eurostar locomotive has six 
engines. And that's not all—there is a 
locomotive at each end of the train. Al- 
together there are twelve engines on 
each Eurostar train." 

With a gentle lurch, the train eases 
forward. Allison pulls several postcards 
out of her purse and begins to address 
them. James opens his car door and 
stands up, feeling the easy tremble of 
the moving train. To his right, a stair- 
way leads to the upper level of the train 
car. To his left, sunlight pours through 
a small, square window; he walks over 
and. peers out. Fences and a forest of 
catenary poles roll by. Then the glass 
goes black, and James realizes they've 
entered the tunnel. 

Eleven massive tunneling ma- 
chines—some as long as two football 
fields—bored the three tunnels that 
make up the Channel Tunnel complex. 
The gargantuan cutters gnawed per- 
fectly round tubes through the semi- 
soft cheese-like substrate of the En- 
glish Channel, then used conveyors to 
expel the soggy spoil to the rear of the 
machines. Conveyor belt systems and 


Passenger cars 


bridge the gap between the pavement and the train. © Trucks are transported in lattice-walled cars; the drivers travel 


in a club car at one end of the shuttle. 
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@ How trucks 


other machinery helped remove the 
spoil to locations outside the tunnels. 
In all, the machines excavated roughly 
245 million cubic feet of spoil to create 
the passages. Some of that was used to 
build an outcropping at the base of the 
famous white Shakespeare Cliff near 
Dover. On the French end, the spoil 
was mixed with water, then this slurry 
was pumped out and dumped behind a 
132-foot-tall dike. This mountainous, 
soggy heap should finally solidify in 
1995; it will then be landscaped and 
used as a park. 

The tunnels themselves are excep- 
tionally sturdy. They are lined with 
arch-shaped, five-foot-thick concrete 
segments. To make the concrete ex- 
tremely strong, granite aggregate 
mined from the heart of a Scottish 
mountain was used. 

For the most part, the three tunnels 
lie parallel. But twice along their 31- 
mile paths, the service tunnel veers 
deeper and northward, and the two 
traffic-bearing tunnels converge in a 
cavernous crossover—515 feet long, 60 
feet wide, and approximately 30 feet 
high. Separated by huge, 99-foot-long 
sliding steel doors, the crossover sta- 
tions enable trains to switch from one 
tunnel to the other. 

That, however, is not standard prac- 
tice. Except in emergencies or during 
tunnel maintenance, trains run 


TACKLING THE TERRORIST THREAT 


rom a terror- 
ist's point of 
view, the 


‘Channel Tunnel presents an 


enticing target: It will handle 
large numbers of travelers, 
operate around the clock, 
and, above all, stand as a 
symbol of the growing cohe- 
sion of European nations. 
"Terrorism is an area 


where we've had to be 
scrupulously careful from 


the word “до,” remarks Eu- 
rotunnel's John Noulton. 
"Our philosophy has been 
to make this as tough a nut 
to crack as possible." 
There are two types of 
shuttle trains—one for cars 
and buses, the other for 
trucks—and the Channel 
Tunnel security must pre- 
vent a bomb-laden vehicle 
from slipping aboard either 
type. The car-and-bus shut- 
tles, says Noulton, are less 
of a concern, because pas- 
sengers must stay with their 
vehicles during the entire 


trip. That arrangement 
should discourage anyone 
from setting off an incendi- 
ary device—unless the ter- 
rorist is suicidal. 

One looming threat, ex- 
plains Noulton, is a bomb 
on a truck shuttle, because 
truck drivers park their rigs 
on an open-air shuttle and 
then ride in a separate club 
car. Theoretically, a terrorist 
could place a bomb-laden 
truck aboard the shuttle and 
sneak off before the train 
leaves the station. 

To counter that threat, Eu- 
rotunnel installed "the most 
sophisticated scanning de- 
vice for trucks in the world," 
says Noulton. Called Eu- 
roscan, the system looks for 
bombs and other contra- 
band, including drugs. 
While Noulton declined to 
elaborate, the system prob- 
ably includes a bomb "snif- 
fer," an electronic device ` 
that can detect telltale 
traces of explosive mole- 
cules in parts per billion. 


Euroscan likely also uses 
some form of radiation to 
search for the organic com- 
pounds that constitute most 
bombs. Both terminals are 
equipped with the Euroscan 
system, housed in flat- 
roofed beige structures set 
far back from the bustle of 
the toll booths and rest-stop 
buildings. The idea is to 
catch terrorists before they 
reach the loading platforms. 
It is also possible, says 
one Eurotunnel source, that 
"private vehicles will be 
scanned without the pas- 
sengers knowing it." The 
covert screening—again, 


possibly performed by snif- - 


fers—could take place at 
one of the several stops 
before shuttle boarding, 
such as at a toll booth or 
customs checkpoint. 
According to the source, 
the plan is being discussed 
by the intergovernmental 
commission that oversees 
the Channel Tunnel sys- 
tem. —J. G. 
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STEVE STANKIEWICZ 


ANGLETERRE 


TIME TUNNEL 
1751-1994 


he idea of an un- 

dersea connection 
Æ between England 
апа France has been pro- 
posed and rejected time 
and again for more than 
200 years. In 1751, French 
engineer Nicolas Desmaret 
suggested a tunnel linking 
the two countries. Napo- 
leon, too, pondered a trans- 
Channel tunnel. And in the 
Victorian era, British engi- 
neers went so far as to dig 
a mile-long tunnel before 
Parliament, fearing the tun- 
nel would encourage an in- 
vasion from France, or- 
. dered the project stopped. 

German submarines at 
the start of the first World 
War demonstrated that the 
Channel no longer afforded 


Britain special protection. In 
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fact, а 1918 POPULAR Sci- 
ENCE article bluntly stated: 
"Strategists...realize what a 
stupid mistake...the British 
government made in ob- 
jecting to the tunnel. [An 
estimated] 30,000 troops 
and 30,000 tons of supplies 
a day could have been 
transported by a Channel 
tunnel...think of what this 
would have meant in the 
early days of the war, when 
hours were precious!” 

And so the tunnel concept 
just wouldn't die. By the mid 
1950s, a consortium called 
the Channel Tunnel Study 
Group devised a plan calling 
for three parallel tunnels 
through which electric trains 
would run; PoPULAR SCIENCE 
described the plan in 1960 
as "high-speed, all-weather, 
comfortable, and inexpen- 
sive travel between England 
and France by 1967, if [this] 
startling plan goes through.” 

That plan looked promis- 


ing, and in the early 1970s 
the project started up, in- 
cluding the reopening of 
the abandoned, one-mile 
tunnel built by the Victorian 
engineers. But a lack of fi- 
nances squelched the at- 
tempt, and it wasn't until 
1985 that officials again re- 
viewed various schemes to 
cross the Channel. One 
proposal envisioned 
bridges, extending from 
each shore and linked by 
artificial islands, with a 12- 
mile tunnel in the middle. 
Another called for a motor- 
way bridge made of plastic 
that would span from coast 
to coast. Finally, in 1986, 
the British and French gov- 
ernments settled on the 
three-tunnel, train-based 
plan. It was expected to 
cost $7 billion and open in 
1993. In the end, the Chun- 
nel cost roughly $13 billion 
and officially opens in May 
1994.—J. G. 


straight through; during peak de- 
mand, the system can run 20 trains 
per hour in each direction. Doing so re- 
quires clockwork coordination, since 
the trains may be separated by as lit- 


tle as three minutes. The handful of 


people who oversee this delicate opera- 
tion work in a boxy building at the 
Folkestone terminal, sitting in front of 
an 80-foot-long screen that depicts the 
entire Channel Tunnel system. One 
controller monitors a computer that 
keeps tabs on each train's speed com- 
mands and orchestrates the move- 
ments of all trains against a master 
timetable. These commands are sent 
electrically to each shuttle engineer's 
cab. Should an engineer fail to respond 


flow of trains, another equally power- 
ful computer system oversees the oper- 
ation of the bulk of mechanical and 
electrical systems that are the nerves, 
veins, and lungs of the Channel Tun- 
nel. Both computers work symbioti- 
cally, sharing three fiber-optic cables 
that span the length of the tunnel 
and link the control center in Folke- 
stone to a backup center in France. 
Ten minutes into the trip, James 
glances up to read the red-lettered 
dot-matrix sign suspended from the 
ceiling: It announces the shuttle is 
more than a third of the way to 


France. He sighs and fiddles with his 
car's radio dials, but it only receives 
Eurotunnel's broadcast programs 
(one in English, one in French). He 
reminds himself to bring a book for 
the return trip. 

James gets out of his car again and 
walks back to the small window. 
Rhythmic bursts of white illuminate 
the window, as the train swooshes by 
the low-level tunnel lights. He places 
one hand on the pane. It feels warm. 
That strikes James as counterintuitive: 
He envisions the shuttle barrelling 
through damp, chilly air, loosely 
wrapped in a chute of frosty chalk 
marl. He heads back to his car. 


hen a train speeds through the 
Ws friction heats the air. 

Left unchecked, this phe- 
nomenon could eventually elevate the 
temperature inside the tunnels to a 
brutal 122 °F. The solution for this is a 
$200 million air-conditioning system 
that pumps an astounding 18.5 million 
gallons of 38°F water through a 300- 
mile network of 24-inch-diameter 
pipes. The eight centrifugal chillers 
used in the process—four at Folke- 
stone and four at Calais—have the ca- 
pacity to air condition approximately 
6,000 homes. 

Fresh air also circulates through the 
tunnels. Fans with variable-pitch 
blades blow air into the service tunnel 
from shafts at each end. This keeps the 
air flowing like an invisible river 
through each tunnel. Moreover, the 
computer-controlled ventilation system 
can react quickly to emergencies: One 
fan can push while the next one pulls, 
flushing smoke out within minutes. 

The balding man in the red Vauxhall 
parked behind James looks anxious. 
Trying to appear casual, he saunters up 
to James' car and knocks on the win- 
dow: Has James taken the Chunnel be- 
fore? he asks. Without waiting for an 

[Continued on page 123] 


An example of the many items that 
must be duplicated to comply with 
both nations" systems, this tunnel 

fire hydrant has both French and 


British outlets. 


to a command, a computerized safety 
system called Automatic Train Protec- 
tion kicks in, wresting control of the 
train and bringing it to a halt. 

While one computer dictates the 
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o what's all the 
to-do about the 
` information su- 
perhighway? 
To sort the 
hype from the 
reality, claims 
from counter- 
claims, a team of Роро- 
LAR SCIENCE editors sift- 
ed through the evidence. 
The result 1s this sur- 
vival guide, in question- 
and-answer form. 
Before you read on, 
one caveat. Any new 
technology has a strong 
chance of turning into 
something quite differ- 
ent from what is origi- 
nally predicted. “If you 
look at the automobile 
in 1905 or the telephone 
in 1880, or the computer 
in 1950, nobody had a 


| clue about how they 


| 


were actually going to 
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BY MICHAEL ANTONOFF, ARTHUR FISHER, ROBERT LANGRETH & CHRIS O°MALLEY 


A link between your 
home and a world of 
data and entertain- 


ment sounds seduc- 
live. HS competing 
interests scramble [0 
make the vision real, 
we analyze the 
blueprint for the info 
highway and Fell you 
where it will lead. 


be used,” warns Mitchell 
Kapor, creator of Lotus 
1-2-3 and now head of 
the Electronic Frontier 
Foundation in Washing- 
ton, D.C. “In the same 
way, I don't think апу- 
one can predict in detail 
how the information 
highway will play 
out." 

This article—any 
article—can only illu- 
minate the most like- 
ly outcomes based on 
what we know today. 
Its quite possible that 
the most dramatic and (===, 
rewarding applications (сум S 
of the information su- 223 
perhighway haven't even 
been conceived of yet. 
With that disclaimer, 
what follows are our best 
insights into what the 
information superhigh- 
way means for you. 


"rem 
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FIBER-OPTIC CABLE 


Hey to the transmission of 
almost limitless informa- 
tion апо images over long 
distances, it is made of 
glass strands 50 transpar- 
ent that pulsating light 
beams travel for miles 
without amplification. 
Thinner than а human hair, 
û Single strand of fiber can 
support 250,000 times as 
much data as a standard 
copper telephone wire. 


What is the 
information 
superhighway— 
and why is it called 
that? 


he vision is simple: 
an unprecedented 
nationwide—and, even- 
tually, worldwide—elec- 
tronic communications 
network that connects 
| everyone to everyone 
else and provides just 
about any sort of elec- 
tronic communication 
imaginable. You'd be 
| able to hook up to the 
network through your 
computer, interactive 
TV, telephone, or some 
future device that some- 
how combines the at- 
tributes of all three. 
Even wireless gadgets 
such as pagers, future 
versions of cellular 
phones, and newfan- 
gled “personal digi- 
tal assistants” 
would be able to 


way. The pur- 
pose: to provide 
remote electron- 
ic banking, 
schooling, shop- 
ping, taxpaying, 
chatting, game 
playing, videocon- 
ferencing, movie 
ordering, medical di- 
agnosing...the list 
goes on. 
| Blame the highway 
analogy on Vice Presi- 
dent Al Gore who, as a 
senator’s kid, sat in 
hearing rooms while de- 
cisions such as the color 
of interstate highway 
signs were made. Gore 
began using the term as 
a senator and, as the 
administration’s point 
man on technology, he 
has propagated it. The 
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tap into the high- 


comparison isn't with- 
out merit: Like trans- 
portation networks, 
communications work 
best if they connect ev- 
erybody, conform to the 
same standards every- 
where, and minimize 
bottlenecks—all things 
the information high- 
way is supposed to ac- 
complish. Moreover, the 
construction of the in- 
terstate highway sys- 
tem in the second half 
of this century forever 
altered American soci- 
ety (Just look at how 
Los Angeles functions). 
When you get to the 
specifics, unfortunately, 
things get fuzzy fast. 
Precisely what form will 
the information high- 
way take? When will it 
happen? Everybody has 
a different opinion. But 
there are two main vi- 
sions. In one, the infor- 
mation highway is an 
embellishment of Inter- 
net, an existing global 
tapestry of computer 
networks. The focus 
here is the written 
word: gathering infor- 
mation and exchanging 
it via a national e-mail 
network. The other pos- 
sibility—the one that’s 
aroused the popular 


| imagination and gener- 


ated the most 
hype—consists of plans 
to create a richer and 
more robust interactive 
TV network, providing 
video entertainment 


| services such as video- 


on-demand. 


What will it do for 
me, and how will it 
change my life’? 


irst, let’s get real. 

Here's what it won't 
do: It won't reduce you 
into a couch potato who 
“interacts” with the TV 
16 hours a day and does 


nothing else. It won't 
eliminate the need to go 
shopping at stores, 
drive a car, visit friends, 
attend movies and 
plays, or do most of the 
things you normally do 
now. “People have this 
exaggerated notion that 
the information high- 
way will radically 
change everything 
about the way we live," 
says veteran ABC news 
correspondent Jeff 
Greenfield, who com- 
pares today's informa- 
tion highway predic- 
tions to 1950's World 
Fair exhibitions fore- 
casting that we'd all be 
living in 500-story 
skyscrapers with pri- 
vate helipads by now. 
“Claims to this effect 
need to be taken with a 
whole bunch of grains of | 
salt." No kidding. 

It might make many 
things you do now easi- 
er and more convenient. 
Movies you now only 
can get at the video 
store will be available 
on your TV, 24 hours a 
day. Videoconferencing 
will make working from 
home, or telecommut- 
ing, simpler and more 
practical. And instead 
of calling your friends 
one by one to tell them 
the party is canceled, 
you'll simply send a sin- 
gle e-mail message to 
everyone at once. 

You will have more 
choices. If you're a foot- 
ball fan, you may be 
able to watch any of 80 


college football games 


on a given Saturday af- 
ternoon. And the most 
wide-ranging tastes 
could be served: 24 
hours of golf course 
tours, tips, and tourna- 
ments; around-the-clock 
war documentaries; 
nonstop soap operas; 
the Recovering Alco- 
holics Channel; and so 
on. You'll probably have 
access to books from on- 
line libraries. 

Some things that 


haven't been practical 
before will become fea- 
sible. If you live in a ru- 
ral area far from а ma- 
jor hospital, the 
now-fledgling concept 
called telemedicine may 
allow a specialist in 
New York City to diag- 
nose you without you 
having to travel farther 
than to your local in- 
ternist’s office. Informa- 
tion highway software 
might cull newspaper 
and magazine articles 
from around the world 
on subjects of interest; 
e-mail will allow you to 
communicate frequently 
with people in foreign 
countries whom you 
can’t afford to call. 


What's video-on- 
demand? 


"Ген is the most 
talked-about service, 
and one of the most dif- 
ficult to pull off techno- 
logically. In its simplest 
version, video-on-de- 
mand would be a more 
advanced form of the 
pay-per-view service 
now available to most 
cable TV subscribers. 
The same movie would 
be sent to different 
channels at intervals 
staggered a few minutes 
apart. For example, you 
might be able to watch 


L. THE BIGGEST 


HYPE I CAN 
REMEMBER. THIS 
IS THE KING ОҒ 
HYPES, THE HYPE 


OF HYPES.” 


Jeff Greenfield, ABC News 


Terminator, starting at 
10:00, 10:20, 10:40, or 
11:00. True video-on-de- 
mand would be like hav- 
ing a video library in 
your basement: You'd be 
able to electronically 
browse through a list of 
movies, choose one, then 
start the flick whenever 
you wanted. You could 
even press “pause.” Old- 
er movies and vintage 
TV programs would also 
be available from video 
servers, remote state-of- 
the-art supercomputers 
that store masses of 
videos. 

One service already 
available in some cities 
lets you watch popular 
network ТУ shows 
shown within the past 
week. Your Choice 
TV—an experimental 
service currently avail- 


| able in West Palm 


Beach and several other 
medium-size cities 
—lets you tune in a fa- 
vorite sitcom, drama, or 
news magazine for 
some $.50-$2 per rerun. 
It’s like having a virtual 
VCR at your fingertips; 
instead of having to set 
your recorder ahead of 
time, you can retrieve a 
program after it’s been 
broadcast simply by se- 
lecting it from an on- 
screen menu. 


What about home 
shopping? 


f you already appreci- 

ate the convenience of 
shopping by catalog and 
800 numbers, you'll love 
what people are id 
“the electronic mall." 
day, American con- 
sumers spend $2.5 bil- 
lion per year on items 
from TV shopping net- 
works, and an astound- 
ing $50 billion a year on 
catalog purchases from 
mail-order companies 


| like L.L. Bean. The elec- 


tronic mall of the future 
will be more like cata- 


| angles. Larry Ellison, 


| the near future. 


| operate on super- 


| technology until it's a 


logs than the current, 
rather limited, TV shop- 
ping opportunities. Us- 
ing your remote control, 
youll choose from a vari- 
ety of stores, view a 


SMART SET-TOP BOX 


rece екеу welling The digital box that would 
естісек асет Желе replace your cable TV 


chandise when you want 
close-up pictures and 
more information. Even- 
tually, you'll be able to 
see clothing modeled on 
an image of yourself or 
on someone with similar 
features, from various 


tuner and serve as а Cen- 
tral Switching station for 
Interactive signals. If 
Would decode TV program 
Signals, store the prefer- 
ences of household mem- 
Ders, handle phone calls, 
and retrieve data from on- 
line computer services. 


president and CEO, Or- 
acle Corp., a database 
software company turn- 
ing its attention to video 
servers, predicts “it will 
be easier to go shopping 
for shirts in Hong Kong, 
via the information 
highway, than to go to 
the local mall. Experts 
will show you how the 
shirts are made, and 
you ll have them by 
mail in two days.” 

But don’t get too ex- 
cited just yet. You'll 
pay a premium for the 
convenience of pur- 
chasing electronical- 
ly—probably around 
10 to 15 percent. 
High-profit-margin 
items—such as 
clothing, cosmetics, 
and gifts —will dom- 
inate the offerings in 


Supermarkets 
and other every- 
day stores, which 


slim profit mar- 
gins, won't adopt the 


proven winner. But if 
electronic supermarkets 
happen, they could 
prove a huge timesaver. 

Some optimists specu- 
late that there'll even 
be social advantages to 
home shopping. Ex- 
plains AT&T Vice Presi- 
dent and New Jersey 
resident Robert Каупег: · 
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T H Es s ? 


“TIl be able to call my 
daughter in San Fran- 
cisco, and say 'Brenda, 
would you like to go 
shopping for an hour?’ 
Then we'll shop and 
we'll talk." 


V-CHIP 

The V stands for “vio- 
lence. Installed in the 
set-top box, the V-chip 
Would recognize a special Will | be able to 
signal that TV programmers play games? 
Would embed in violent І 
shows, and block that pro- 
(ram s reception. This 
Would allow parents fo 
screen out the thousands 
of violent scenes their 
children might otherwise 
see on TV each year. 
Broadcasters oppose 

this idea. 


nteractive video 
games may turn out 
to be of minimal signifi- 
cance—but that hasn't 
| stopped cable and game 
companies from touting 
them. 
First, you'll be able to 
play along with existing 
TV quiz shows like 
“Jeopardy” and “Wheel 
of Fortune” and register 
your scores. A company 
called Interactive Net- 
work already lets view- 
ers play at home in the 
| Sacramento, San Fran- 
cisco, and Chicago areas. 
The system uses a hand- 
held FM data receiver 
and a built-in modem. 
In the future, though, 
data could be sent both 
ways through a cable 
system. 
Playing a video 
game with some- 
one across the 
street or across 
the country will 
also be possible. 
This approach 
is already avail- 
able via The 
Imagination Net- 
work (formerly the 
Sierra Network) for 
PCs with modems. 
| Taking a slightly differ- 
| ent tack, the Edge 16 
System for Genesis ma- 
| chines, to be released 
later this year, will al- 
low two people to play 
Sega games and simul- 
taneously scream at 
each other through 
built-in speaker phones. 
Frankly, why anyone 
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would want to play 
against a random per- 
son in another state 
when they can more 
easily—and probably 
more cheaply—play 
against a computer isn't 
clear to us. Perhaps the 
people at Sega have had 
the same thought: Last 
month they started 
testing the Sega Chan- 


nel in 12 U.S. cities. For | 


the price of a premium 
cable channel, sub- 
scribers have the latest 
games beamed through 
their TV cable, with a 


| new set of games each 
| month. There's no inter- 


activity, although joy- 
stick jocks can save 


| games on their ma- 


chines for later action. 


| A nationwide rollout of 
this service is anticipat- 


ed in September. 
Interactive gambling 
from home may also ar- 
rive. Purchasing state 
lottery tickets from your 


| TV screen, tuning in an 
| interactive Offtrack Bet- 


ting channel, or pulling 
the arm of a remote slot 
machine (The Las Vegas 
Channel?) will all be 
technically possible on 
an information highway 
free-for-all. So far, politi- 
cal considerations have 
restricted activity in 
this area. 


Will | be able to pay 
bills electronically? 


Tu to our grow- 
ing reliance on cred- 
it and debit cards, cash 
is already beginning to 
disappear. The advent 
of computerized "smart 
cards" and more elec- 
tronic networks of vari- 
ous sorts will accelerate 
this trend. In fact, some 
of this country's largest 
financial organizations 
are creating their own 
highways. Visa and 
Mastercard are both in 


the early stages of set- 
ting up nationwide 
banking networks that 
will enable you to pay 
bills, manage your in- 
vestments, get account 
statements, transfer 
money, and perform a 
host of other banking 
functions from your PC 
(and probably from your 
TV someday too). Since 
nearly every bank in 
the United States 1s a 
Visa or Mastercard 
member, you'll almost 
certainly use these net- 
works to hook up with 
your banker. 

Electronic networks 
will also make filing 
your taxes less vexing. 
The IRS is already in 
the midst of a decade- 
long effort to convert its 
paper mountain into a 
more efficient electronic 
system. By early next 
century, nearly every- 
one should be able to 
send a tax return (and 
possibly wire money, if 
you owe) to the IRS 
electronically. This pro- 
cess benefits both sides: 
You'll get your refund 
faster, with less red 
tape, and the govern- 
ment will save mon- 
ey—and reduce the 
deficit a tad—since the 
IRS won't have to rekey 
the data from your 
forms or print and mail 
so many forms. In nine 
states, simple 1993 re- 
turns can already be 


| filed electronically from 


PCs, via CompuServe. 


How will 
| use e-mail? 


hen Alexander 

Graham Bell in- 
vented the telephone, he 
envisioned sending mu- | 
sic over the wires. (No 
one in their right mind, 
he thought, would toler- 
ate something as intru- 
sive as unannounced 
phone calls.) Lesson: 
Don't overlook the sim- 
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plest, least glamorous 
applications. Long after 
our expectations for in- 
teractive video games 
fade, e-mail to the tele- 
vision may prove to be 
the biggest application. 
Argues Time-Warner 
Telecommunications 
CEO Dennis Patrick: 
“e-mail will catch on in 
the home. It’s just ex- 
traordinarily useful and 
convenient.” In a few 
years, wireless pocket 
communicators will 
make things even more 
| convenient by enabling 
you to hook up to the in- 
| fo highway even when 

| you aren't connected to 

| a wire. 

And your phone calls 
could involve more than 
voices. Some new 
phones already allow 
you to see information 
on a screen while you 
make a call. Eventually, 
video phone calls will 
become a realistic op- 
tion, either through a 
screen phone, your TV 
set, or your PC. 


Will there really be 
000 TV channels? 


{= 500-channel fig- 
ure refers only to 
the number of channels 
possible with video com- 
pression. No company 


L. NOT BEING 


OVERSOLD AT ALL. 


IF ANYTHING, THIS 

PHENOMENON HAS 

BEEN UNDERRATED 
TILL NOW.” 


Nicholas Negroponte, MIT Media Laboratory 


T 


jn MATION: Р ЕН. еч 


_ has promised to broad- 


cast this number of 
channels. The term 
caught on after a Tele- 
Communications Inc. 
engineer told reporters 
at a news conference 
that video compression 
would increase the 
number of possible 
channels about tenfold. 
Reporters multiplied 
that number by the av- 
erage number of chan- 
nels on cable networks, 
now 50, and got 500. 
People saw the head- 
lines the next day, and 
the rest is history. 

A TCI representative 
calls the 500 figure "a 
very arbitrary number." 


Doesn't some of the 
information 


Superhighway 


already exist? 


t certainly seems that 

way. A good portion of 
the infrastructure—the 
cables and wires along 
which information will 
travel—is already there 
or is being built. High- 
capacity fiber-optic ca- 
bles span the country 
now, connecting most 
major cities, and the 
long-distance companies 
are laying more lines as 
fast as they can. At the 


| end of 1992, 188,000 


miles of local fiber-optic 
cable had been laid, 
along with 95,000 long- 
distance miles. If all the 
glass strands in these 
cables were laid end to 
end, they would stretch 
some 8 million miles. 
However, compared to 
what the national infor- 
mation highway would 
require, the current sys- 
tems are still severely 
limited in terms of their 
carrying capacity. Be- 
fore a true national in- 
formation superhigh- 
way can emerge, the 
roads must be widened, 


т. 


T5 
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| beam more than 200 


| a direct-broadcast satel- 


| Electronics under the 


wire provides the 


| sue is bandwidth 
—techno-speak 


ы. i [3 
+ | | 


and the freight—the in- 
formation content or 
programs—must be dig- 
itized and tagged so it 
can be wheeled around 
with the efficiency of 
electricity and switched 
to customers with the 
precision of the phone 
system. 
One example: Digital- 
ly compressed video can 


VIDEO-ON-DEMAND 
Catch the 6:30 news at 7:12, 
or the 8:00 p.m. movie al 
9:15? No problem. By order- 
ing from а MENU, You could 
Watch any program up toa 
week affer it гап. You could 
0150 play апу Movie you d 
find in a video store, ar any 
ime—all without а VCH. 
Billing might De around 
93.00 per flick. 


channels directly to 
small home dishes from 


lite. This technology is 
being pioneered by 
Thomson Consumer 


name of Digital Satel- 
lite Services. 
Moreover, the fiber-op- 
tic networks’ only 
connection to your home 
at the present time is 
through low-capacity 
copper phone wire; the 
higher capacity, cable- 
TV wires aren't yet con- 
nected to the long- 
distance fiber-optic 
networks. 
Engineers are ar- 
guing about which 


келте 
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most practical 
routes into your 
home. The key is- 


for how much in- 
formation a type of 
cable or wire can | E» 
transmit at one س‎ Вини | 
time. The higher | 
the frequency radi- 
ation a type of ca- 
ble or wire uses, 

the higher the band- 
width. Here, coaxial ca- 
ble (the kind used by ca- | 
ble TV) has a clear 
advantage over so- 
called “twisted-pair” 
phone wire, because it 
operates at much high- 
er frequencies. Phone 
lines, for example, can- 
not carry a single video 
signal without using so- 
phisticated compression 
schemes, but coaxial ca- 
bles can typically carry 
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75 channels. Thus, 
coaxial cable is consid- 
ered the wire of choice 
for bringing the infor- 
mation highway into 
your home. 

The telephone system 
does have one huge ad- 
vantage over cable. Un- 
like your TV cable, 
which only travels as far 
as the cable company 
broadcasting center, 
your telephone wire is 
already connected to the 
nationwide telephone 
networks—complete 
with their high-capacity 
fiber-optic cables and 
state-of-the-art super- 
computer switching sys- 
tems. If cable companies 
want to build a 
nationwide info 
highway, they'll 
either have to 
connect them- 
selves to these 

. 4% networks, 

J or—less like- 
ly—build their 
own version of 
them. Moreover, 
only about 60 
percent of the 
population have 
cable TV, while 
more than 95 
percent have 
telephones. 

Some vision- 
aries speculate 
that we'll even- 
tually have to replace 
the phone and cable 
lines into our homes 
with more expensive 
fiber-optics. But that 
won't be needed for a 
long time; coaxial cable 
can handle all the infor- 
mation capacity a home 
will need for many 
years. No one's figured 
out what to do with the 
possible 500 channels 
—not to mention 5,000 
video lines possible 
with fiber optics. In the 
same way you don't 
need an eight-lane in- 

' terstate into your 


TELEMEDICINE 

With remote monitoring de- 
vices and videoconferenc- 
ing, a physician could in- 
terview and diagnose d 
patient miles awau. Spe- 
cialists would be available 
to patients at home or in 
rural clinics, and medical 
costs could be reduced. 
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garage, you don’t need 
fiber-optics to extend 
into your home. 


What is Internet? 


nly one national in- 

‘formation highway 
service exists: Internet. 
A sprawling and loosely 
organized computer 
communications net- 
work made up of many 
smaller networks 


| patched together, Inter- 


net was derived from a 


| Defense Department 


system and is owned 
and controlled by no 
single entity. Until re- 
cently, it was mainly 
used by researchers at 
universities, major cor- 
porate R&D facilities, 
and government agen- 
cies. (It’s still the princi- 
pal network for scientif- 
ic computation and 
remote communication. ) 
But in the last two 
years, since the Nation- 
al Science Founda- 
tion—which constructed 
the largest part of In- 
ternet—lifted restric- 
tions on its commercial 
use, small companies 


| and individuals have 


been joining Internet at 


| arapid clip. The popu- 


lation of Internet has 


| soared to 20 million and 


rises 10 percent every 
month. If that rate were 
to continue, the popula- 
tion of Internet would 
be greater than the pop- 
ulation of the world by 
the year 2000. 

What's the ballyhoo 


| about? Internet, enthu- 
| siasts argue, represents 


the freest and most flex- 


| ible form of communica- 


tion that exists today— 
it's the barely explored 


| Wild West of computer 


communications. There 
are almost no advertise- 
ments (although that 
may change). You can 
say or do most anything 
you want, and contact 


anyone around the 
world who is connected. 
Louis Lapham, who ed- 
its Harper's Magazine 
and has written several 
articles about the fu- 
ture of communications, 
sums it up best: "It's a 


| Joyous anarchy." 


What is 
cyberspace? 


lyberspace is a term 

popularized by au- 
thor William Gibson in 
the 1984 novel Neuro- 
mancer, in which hu- 
mans “jacked” or pro- 
jected their disembodied 
consciousnesses into 
Earth’s computer “ma- 
trix” and then roamed 
wherever they pleased. 
Cyberspace exists only 
as digital bits stored or 
traveling in a computer 
network. The term bor- 
rows from the word cy- 
bernetics, coined by 
mathematician Norbert 
Weiner in 1948. Cyber- 
netics is the discipline 
that compares electronic 
control systems to the 
human nervous system. 

The closest thing we 

have to true cyberspace 
today is Internet, but 
the term has also been 
appropriated to refer to 
the realm inhabited by 
more prosaic on-line 
services. [f your e-mail 
messages take a long 
time getting to their 
destinations, then they 
must be stuck in 
cyberspace. 


Why are we now 
hearing so much 
about the 
information 
superhighway? 


Ны а conver- 
gence of technologi- 


cal, market, and social 


forces has suddenly and 
dramatically brought 


| the issue to the publics 
| attention. The concept 


of information high- 


| ways has been around 


for more than a decade, 
but until 1993, the in- 
formation highway was 


merely a technology sto- 


ry. Then, one by one, 
many of America's 
largest telecommunica- 
tions companies an- 
nounced they were 
spending billions of dol- 


lars on alliances, trials, 
or mergers to pave the 


way for the information 
highway; this gave the 
subject instant news- 
worthiness. 


How can | get on 
the information 
superhighway now, 
and will my options 
change later? 


o reach the interac- 
tive TV portion of 
the superhighway, 


| you'll have to wait sev- 


eral years—unless you 
are in one of the few 
towns where companies 
will test their services. 


Several advanced sys- 


" tems are up and run- 
| ning or will be later 


this year in a few 
neighborhoods, includ- 
ing Cerritos and Castro 
Valley, Calif., Alexan- 
dria, Va., Orlando, Fla., 
and Omaha, Neb. 
What can be arranged 


| now is a taste of the 


text side of the info 
highway. Anyone, for 
example, can join Inter- 
net. The two main ways 
for individuals to reach 
Internet are through an 
on-line information ser- 
vice—most of the major 
services now let you 
swap e-mail with Inter- 
net users—or through 
what's known as an ac- 
cess provider. An access 
provider typically 
charges a monthly fee 
for letting you go 
through its computer 
systems, using your 
own PC, to link up with 
Internet. A group run 
by the National Science 
Foundation called In- 
terNic (800-444-4345) 
provides free listings of 
access providers. For 


those a little less adven- 


turous, there are Amer- 
ica Online, Com- 
puServe, and Prodigy. 

What you need are a 
personal computer, a 
modem, and a subscrip- 
tion to one or more on- 
line services. 


Will | be able to put 
Stuff on the 
highway? Or will 
corporations hog 
the wires? Will 
there be 
censorship? 
Aver you create 


on a computer—be 
it text, graphics, digi- 
tized audio or video or 
software—can already 
be transported along to- 
day's PC-driven high- 
ways. Community ac- 
cess channels and 
text-scrolling bulletin 
boards are already pro- 
vided by cable TV sys- 
tems. Once the conduits 
are widened, much 
more community-gener- 
ated programming 
could be carried. And 
once the inter- 
active TV path- 
ways are in 
place, you won't 
necessarily 
have to visit a 
studio to get 
that home video 
or desktop- 

| made movie 

seen by hun- 
dreds or more 


INTERACTIVITY 


Social interactions would 
increase— albeit 
femotelu—yvia on-line 
forums. People in several 
locations could go video 
Shopping together, play 
bridge of arcade games, 
register their opinions in 
electronic town meetings, 
make video phone calls, or 
leave mail оп neighbor- 
hood bulletin boards. 


Electronic Frontier Foundation 


you explore a CD-ROM. 


— people. Point- 
What does ii mean to-point video 
| calls could also РЭ 
| \ / when people ody become com- 
E HAVE TO | Васин "TM mon and will 
the highway will be get you on the 
MAKE SURE THE "T TM highway. 
interactive? There will iride 
INFORMATION ly be some form of cen- 
t's the difference sorship, but the existing 
HIGHWAY ISN'T between TV, a one- systems are already un- 
way street, and telepho- | dergoing vast change. 
MONOPOLIZED BY ny, a two-way street. The current censorship 
Today's TV is a passive, rules for broadcast me- 
THE PEOPLE WHO one-way medium, but dia are based on the fact 
multimedia CD-ROM that the number of air- 
BUILD IT.” software for PCs is an borne TV and radio 
interactive medium. | channels is limited by 
Daniel Weitzner, senior staff counsel, You just watch TV; but the laws of physics; 


therefore, the govern- 
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Lat 
TH Е. TOME 


NEIGHBORHOOD LAN 


Local area networks, with 
two-way Communication 
systems, can Гане (ће 
shape of a star, where 
each PC is linked directly 
to а central computer 
Called a server. Or they 
Can form a ring, where PCS 
dre strung together in a 
loop to which the server is 
itself attached. LANS will 
provide the ability to 
address messages [0 d 
specific household. 


ment is required to ex- 
ercise some control over 
their content to protect 
the public interest, espe- 
cially that of young chil- 
dren. The result is a 
constant tug-of-war be- 
tween the network and 
radio station censors 
and people like radio 
“shock-jock” Howard 
Stern and the producers 
of “NYPD Blue,” folks 
who want to stretch the 
limits. 
“But if you create a 
medium with an infi- 
nite number of chan- 
| nels,” says Mitchell Ka- 
por, “the argument for 
censorship goes away.” 
Maybe. But that logic 
ignores the many 
groups in the United 
States who wish to im- 
pose censorship on reli- 
gious, moral, or other 
| grounds. The outlook for 
a “hands-off” approach 
to the information su- 
perhighway grew dim- 
. mer following Congress’ 
recent success in 
pressuring cable 
networks to em- 
ploy a form of 
self-censor- 
ship—or face 
more govern- 
mental regula- 
tion. And some 
interactive com- 
puter bulletin 
boards are al- 
ready subject to 
self-censorship. 


Will | be able to 
understand how to 
do things on the 
superhighway? 

f all the questions 
that one can pose 
about the data freeway, 
none is more relevant to 


its eventual success or 
failure. It must be easy 


AM 
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to use, or people will 
avoid it—particularly in 
the home. After workers 
return from a long day 
at the office, they won't 
want to spend 15 min- 
utes figuring out how to 
set up their interactive 
TV. Adds Nobel Laure- 
ate and AT&T Bell Lab- 
oratory scientist Arno 
Penzias: To live up to its 
promise, “it has to be 
designed intuitive 
enough for anyone to 
understand it.” 

That will be no mean 
feat. Engineers will 
have to make the “infor- 
mation highway inter- 
face” as easy to use as a 
telephone or TV—even 
though it will have to 
perform multiple func- 
tions more like a per- 
sonal computer or a 
fancy VCR. Anyone 
who's tried to figure out 
the arcane features of a 
VCR knows that compa- 
nies have a long way to 
go toward designing а 
really transparent user 
interface. 

In the long term, the 
most promising inter- 
face may be the one we 
already use every day: 
our vocal cords. “In the 
future, the dominant in- 
terface will undoubtedly 
be speech,” predicts 
Nicholas Negroponte, 
head of the Mas- 
sachusetts Institute of 
Technology's Media 
Laboratory. Unfortu- 
nately, flawless speech 


| recognition by computer 
| Still remains at least а 


decade away. 

Software represents 
another critical technol- 
ogy. With hundreds of 
choices, it may take an 
hour just to click 
through everything on 
the tube, and then it 
would be too easy to 
misplace a program. 
Software will have to be 
built into the set-top 


^ box to assist you in 


identifying your prefer- 


ences. In a simulation 
demonstrated by Oracle 
Corp., for example, peo- 
ple turning on a TV are 
asked to identify them- 
selves by clicking on 
their picture among the 
family members dis- 
played. A “video assis- 
tant" greets you by 
name, announces that 
you have messages and 
reminders waiting, asks 
if you'd like to order 
food, and tells you 
what's on TV, according 
to your established pref- 
erences. Meanwhile, the 
remote control has only 
one button, since all se- 
lections are displayed 
on screen. 


Who will build the 
highway, how much 
will it cost, and 
who will pay for it? 


ocal phone and ca- 


| 2 ЈЫе TV companies 

| are now the biggest 

| players—although just 
| about every major com- 


munications, computer, 
and media firm is vying 
for a piece of the action. 
But Congress is re- 
vamping telecommuni- 
cations laws to allow 
new players to enter the 
competition, so it's pos- 
sible some company 
that doesn't exist today 
could become a major 
player tomorrow. Other 
sizable contenders hop- 
ing to provide informa- 
tion highway services 
include long-distance gi- 
ants like MCI, new 
wireless telecommuni- 
cations start-ups, and 
even electric utilities. 
Behind the scenes, 
chip and software mak- 
ers will collaborate with 
these service providers 
to craft the critical soft- 
ware, chips, and set-top 
boxes that will allow us 
to use interactive ser- 
vices. Another key in- 


| dustry hasn't attracted 
much press: supercom- 
puter manufacturers. 
Only massively parallel 
supercomputers can 
handle the demands of 
switching thousands of 
movies to thousands (or 
millions) of residences. 
Media firms, film stu- 
dios, and other creative 
companies will also gain 
importance, as the focus 
gradually shifts from 
“how will we build it” to 
“what will people do 
with it.” For its part, 
the government—pri- 
marily through the 
White House, Com- 
merce Department, and 
Federal Communica- 
tions Commission—will 
play an advisory and 
regulatory role. 

If you include the in- 
vestments already 
made in our cable and 
telecommunication net- 
works, then add to that 
all the investments that 
communications and 
content-provider compa- 
nies are expected to 
make over the next 
decade, you'll reach a 
total price tag that may 
exceed $500 billion. The 


(o 
T. NOTION 


THAT THE CABLE 


INDUSTRY IS GOING 


TO DENY ACCESS... 


WHEN YOU HAVE 


AN ALMOST UNLIM- 


ITED NUMBER OF 
CHANNELS IS 
RIDICULOUS.” 


Dennis Patrick, CEO, Time-Warnet 
Telecommunications 


| 


conventional wisdom is 
that it will cost in the 
vicinity of $1,000 per 
household to build the 


| infrastructure for inter- 


active video and com- 
munications services. 
Multiply that by 100 
million—roughly the 
number of residences in 
the United States—and 
you realize it takes a 
cool $100 billion to pro- 
vide service to the coun- 
try. Assuming that dif- 
ferent companies craft 
competing networks, 
the figure balloons to 
several hundred billion. 
(For comparison’s sake, 
it cost the “Baby Bells” 
about $270 billion to 
build today’s local-ex- 
change telephone net- 
works.) And all these 
figures make the rosy 
assumption that engi- 
neers wont encounter 
unexpected technologi- 
cal snags along the way. 
Huge amounts have 
already been commit- 
ted: The cable ТУ in- 
dustry plans to spend 
more than $30 billion 
over the next few years 
to upgrade its networks 
and then will develop 
sophisticated video 


| servers that store and 


deliver movies in digital 
form. Local and long- 
distance phone compa- 


| nies, which have larger 


cash reserves, will 
spend more. Pacific Bell 
alone will spend $16 bil- 
lion to create info high- 
ways in California over 
the next seven years. 
And MCI is spending 
$20 billion to update its 
fiber-optic networks. 


What will | pay 
for it? 


he information su- 

perhighway certain- 
ly won't be free—even if 
it carries advertising. 
The more services or 
content you want, the 
more you'll pay. How 


much? No one really 
knows what kind of 
tolls you'll pay—compa- 
nies haven’t even an- 
nounced what their ser- 
vices will be, much less 
their prices. Having in- 
vested billions, compa- 
nies will be eager to 
make their money back 
as soon as possible, so 
don't expect a bargain. 
Like every other new 
technology, it will cost 
more in the beginning 
and less as it attracts a 
wider audience. Yet 
companies know that if 
a movie-on-demand 


| costs much more than 


$4, you'll just bolt to the 
video store. 

The model could be a 
hybrid of cable-TV sub- 
scriptions and on-line 
computer services fees. 
Though it's far too soon 
to predict what the 


| market will bear, expect 


to cough up a monthly 
fee in the $50 range to 
stay hooked up, plus 
pay-per-use fees for 
things like video-on- 


` demand and games. 


COMPRESSION 

То increase bu a factor of 

fen the number of channels 
carried оп coaxial cable, а 
digital technique likened to 


the removal of water in the 
transport of orange juice is 
used. Here, a non-changing 
background is deleted be- 
fore programs go into the 
pipeline. Decompression in 
е set-top Dox then recon- 
stitutes the picture. 


key tech- «СА, | 
nologies that “УГУ 7 


exist now? |50, 
What will — WEN 
have to be My 
invented? NS 


iber-optic lines will 

form most of the 
backbone of the infor- 
mation highway, just as 
they do for the phone 
system today. Fiber-op- 
tic cable is made of long, 
thin strands of glass 
rather than wire, and it 
transmits information 
in the form of digitized 

| pulses of laser light 
[Continued on page 122] 
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“Lord Vader, your Cal 


Call 1-800-950-2438 for a brochure. 
ul Chevy is a trademark of the GM Corp. ©] it GM Corp. All Rigelits Reserved. Buckle ир, Amer E 


Introducing the new Impala S5. 

Maybe it's the impolite rumble of the specially tuned 260- HP LT1 
engine. Or the totally indiscreet 17-inch BFGoodrich” Comp T/As* on 
custom-designed 5-spoke aluminum wheels. Or the conspicuous lack 
of chrome. Or the fact that you have just three color choices: black, 


S ге ady. = black or black. 


Whatever it is about the new Impala SS, before you even think about 
buying one, we feel we owe you a few friendly words of advice: this is 
not a car for those who prefer to arrive unnoticed. 


Are you sure you can live with that¢ 


7 Chevy Impala SS 
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ompact family sedans reign supreme in the 
car business—they are the largest, most lu- 
crative, and critically important segment of 
the American market. Here is where the ma- 
jor makers stake their fattest bets, freshest 
technology, and fondest hopes for success. 

For three years, the Honda Accord domi- 
nated as the sales star, not only in the com- 
pact segment, but as the best-selling car in 
America. In 1992, it was bumped off that il- 
lustrious perch by the newer and larger Ford 
Taurus. (Some observers say Ford bought this 
distinction with sales and lease incentives 
that cost the company a hefty $115 million.) 
This year, Honda is back with a reengineered 
Accord in an effort to regain the crown. 

In this comparison test, the fifth-generation 
Accord confronts a trio of worthy challengers. 
The Grand Am has been Pontiac’s best seller 
since 1986 and represents GM’s most current 
grab at the compact-sedan brass ring. Mit- 
subishi, the Japanese equivalent of General 
Motors, has fielded an all-new Gallant for 
1994. Volkswagen, the dominant import 
brand when Hondas drove on two wheels, be- 
gan rolling new Jetta III sedans into Ameri- 
can showrooms late in the 1993 model year. 

Achieving powertrain parity in this class is difficult be- 
cause the technological transformation from pushrods to 
multivalve combustion chambers is still underway. That's a 
roundabout way of saying the Accord is powered by an all- 
aluminum 2.2-liter 16-valve 4-cylinder engine, largely car- 
ried over from the previous model. The Mitsubishi follows 
suit with 2.4 liters (with an iron block). On the other hand, 
the Jettas new engine is a single-overhead-cam 2.0-liter 
four-in-line, with two valves per cylinder. The Grand Am 1s 
powered by GM's latest engine, a 3.1-liter pushrod V6, also 
with two valves per cylinder. 

At least we were able to normalize transmissions; all four 
test cars were equipped with electronically controlled four- 
speed automatic transaxles driving the front wheels. 

Since the Accord is the acknowledged center of the com- 
pact-car universe, it's intriguing to learn how Honda engi- 2 
neers changed and improved their 1994 model: Wheelbase > 
and overall length are a whisker shorter than the 1993 ғ 


JOHN B. CARNETT 
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Accord, but every other exterior dimension is greater. The 
roof is 0.4 inches taller, and overall width has grown a signif- 
icant three inches. In interior volume, the Accord still stands 
at the upper end of the EPA’s compact class. The Accord ben- 
efits from an inch more front shoulder room, while it loses 
more than two inches of backseat hip room. Sedans without 
sunroofs gain a smidgen of headroom. Trunk room has 
shrunk slightly. A critical fact is that the Accord’s curb 
weight is unchanged despite the various functional additions 
and structural improvements. 

The basic chassis and powertrain also remain unchanged, 
but that doesn’t mean Honda engineers were 
napping between coffee breaks. The big news 
is a more robust body structure that’s 25 per- 
cent stiffer in bending and 38 percent stur- 
dier in torsion. According to Honda, the new 
Accord is significantly more crashworthy and 
can surpass the 1997 side-impact-resistance 
standards. In our test drives, this reinforced 
body structure is immediately noticeable; it 
imparts a secure and substantial feeling to 
the car. The engine powering the top EX 
model we tested is now blessed with a vari- 
able timing and lift valve train (called 
VTEC), which Honda pioneered back in 1983. 
The Accord’s automatic transmission is pro- 
grammed with special algorithms to mini- 
mize hunting between gears on grades. 
Wider wheel tracks and subtle suspension re- 
finements improve ride and handling. While 
other makers scramble to add speed-sensi- 
tive power steering, Honda has reverted to 
the tried-and-true effort-sensitive approach. 


ЛИП 


lant has outgrown its predecessor апа be- 

come a more thoughtfully detailed answer 
to customer needs. Common traits shared by 
the Japanese contenders include standard 
dual air bags, multilink (instead of strut-type) 
suspension systems, and highly tuned four- 
cylinder engines smoothed by counter-rotat- 
ing balance shafts. The Mitsubishi is longer, 
narrower, and offers a bigger backseat but a 
smaller trunk than the new Accord. 

The Pontiac Grand Am was refurbished in 
1992 but only began offering an air bag this 
year. (A passenger-side air bag is due next 
year.) The Grand Am is longer and narrower 
than the Accord, but it’s comparable in interi- 
or and trunk room. It rides on a less advanced 
suspension system—MacPherson struts in 
front, a twist-beam integral with trailing 
arms in back—but boasts ABS as standard 
equipment. The Grand Am’s V6 adds modern 
technology—sequential electronic fuel injec- 
tion, distributorless ignition, and aluminum cylinder 
heads—to a classic pushrod, cast-iron block engine. Mea- 
sures such as cross-bolted main bearing caps, a structural oil 
pan, and composite-plastic valve covers are aimed at 
quelling engine noise and vibration. While GM touts this as 
an all-new engine, its roots can be traced to the X-car’s 2.8- 
liter V6, born in 1980. 

VW's Jetta also resembles a throwback to the eighties, 
with its upright econobox styling, simplistic suspension 
hardware, a dearth of valves under the hood, and—like the 
Grand Am—door-mounted seat belts. Improvements incor- 
porated in this third-generation design include a more sub- 
stantial body structure, diminished aerodynamic drag, and a 
cross-flow cylinder head for the larger-displacement SOHC 
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E the new Accord, the Mitsubishi Gal- 
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four-cylinder engine. The Jetta III is at the smaller end of 
the compact class and, therefore, offers less interior room 
than the other three contenders. Riding on a wheelbase 9.5 
inches shorter than the Accord, the Jetta partially makes up 
for that handicap with comfortable, chairlike seating and the 
largest trunk in this group. 

With four very different solutions to the compact-car equa- 
tion, we expected a wider-than-usual range of test results. We 
weren't disappointed. The Grand Am is the heaviest car in 
the field, but it more than makes up for this with a healthy 
surplus of horsepower and torque. The six-cylinder Pontiac 
led the way through acceleration tests, though 
the lighter and smaller-engined Gallant 
equaled its zero-to-60 sprint (at 9.2 seconds) 
and outgunned the Grand Am by 0.3-seconds in 
the 30-to-50 mph passing acceleration test. The 
Accord also proved light on its feet, with an out- 
right victory in 50-to-70 mph passing trials and 
a strong 9.5-second zero-to-60 score. The only 
car off the mark was the VW Jetta, with 0-60 
mph acceleration two seconds in arrears of the 
Accord. Even though the Jetta is 300 to 400 
pounds lighter than the competition, it lacks 
the piston displacement and technological 
prowess to keep pace with these compacts. 

Combining a smallish engine with a slight, 
slippery envelope should deliver optimum fuel 
1% economy, but the Jetta also loses ground in our 
gas-mileage comparison. The Accord and the 
Grand Am proved to be the efficiency champs. 
The new Honda racks up 23 mpg in city driv- 
ing, while the torquey, tall-geared Grand Am 
posts 30 mpg in EPA highway tests, tieing with 
the Accord. 

Honda’s exotic УТЕС valve train helped the 
Accord’s engine win the specific (per cubic inch 
of piston displacement) horsepower and torque 
contests hands down. The car's electronically 
governed system allows engineers to optimize 
the induction system for two different modes of 
operation. A single, belt-driven overhead 
camshaft bristles with no fewer than 20 cam 
lobes. Eight lobes activate two exhaust valves 
per cylinder, in the usual manner, through 
roller rocker arms. Another set of eight opens 
two intake valves per cylinder at low speeds, 
with staggered timing and lift specifications to 
induce combustion-chamber swirl. 

At between 2,300 and 3,200 rpm (depending 
on the load), the final four lobes come into play, 
taking over the opening of the intake valves. 
One rocker, with more aggressive timing and 
lift characteristics to facilitate better high-rpm 
breathing, activates both intake valves for a 
given cylinder. The VTEC system effectively 
melds two torque curves—one fat and happy at 
low speeds, the other racy and rambunctious at high rpm. 

According to Honda, VTEC singlehandedly improves fuel 
economy by 8.5 percent and peak power by 3.6 percent. Тһе 
only downside is that hydraulic lash adjusters are not part of 
the deal, so valve-train maintenance is required every 
15,000 miles. Considering the simplicity of the VTEC mech- 
anisms, however, its surprising that more manufacturers 
don't use this clever approach to performance optimization. 

In our braking tests, the virtues of ABS were well demon- 
strated. Those compact sedans so equipped—Accord, Gal- 
lant, and Grand Am—stopped within a few feet of each oth- 
er, not only during the first “panic stop” with cold brakes, but 
also in subsequent stops, with the brakes warm and then 
hot. Unfortunately, to get ABS on a Jetta, it’s necessary to 
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A computerized fifth wheel accurately 
records the time necessary to accelerate 
from rest to both 30 and 60 mph. This indi- 
cates a vehicle's ability to merge with the 
flow of urban or highway traffic. Ten seconds 
or less to reach 60 mph is the general thresh- 
old between quick vehicles and the laggards. 
Some sports cars dip below five seconds in 
zero-to-60-mph acceleration. Vehicles with 
automatic transmissions are significantly 
slower than those equipped with manual 
transmissions. 


The fifth wheel records the distance required 
to stop the vehicle from 60 mph. Seven stops 
are made in rapid succession to reveal any 
tendency toward brake fade. The first stop is 
reported as the “cold” result—analogous to a 
"panic stop” in an emergency. The shortest 
stopping distance achieved is reported as 
the "warm" result. The "hot" braking distance 
is measured on the seventh stop. 

The most capable sports cars can stop 
from 60 mph in 120 feet, with no apparent 
fade. Family sedans typically require 150 
feet, with slight fade. Stopping distances for 
trucks range from 160 to 180 feet. 


DOUBLE-LANE CHANGE 
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To study vehicle dynamics in a simulated ac- 
cident-avoidance maneuver, each test car or 
truck is driven through a 250-foot-long cone 
course that requires two lane changes in 
rapid succession. Each lane is 12 feet wide. 
The course consists of five 50-foot-long seg- 
ments: entry lane, left transition, avoidance 
lane, right transition, and exit lane. 

Each vehicle is driven at an increasing 
speed until it can no longer execute the 
course. An electronic timer triggered by pho- 
tocells records the time for each run. Results 
are reported as the best average speed for a 
successful pass. 


Sports cars typically cruise through well 
above 60 mph. A very good family sedan 
might hit 55 mph. (At scores of over 58, the 
four sedans we've tested are all exceptional.) 
Large trucks stumble through below 50 mph. 


A precision sound-level meter indicates the 
loudness of interior noise during three cir- 
cumstances: vehicle at rest with engine 
idling; accelerating from rest to 60 mph; and 
cruising at 60 mph. Steady readings are re- 
ported from idle and cruise tests, while a 
peak reading is recording during the acceler- 
ation test. The unit of measure is dBA, or 
decibels on an A weighting scale, which cor- 
responds to the hearing response of the hu- 
man ear. 

A quiet vehicle generates less than 45 dBA 
of noise at idle, about 65 GBA while cruising, 
and 70 dBA while accelerating. A noisy truck 
will drive the meter to 55 dBA at idle, 70 dBA 
while cruising, and more than 75 dBA while 
accelerating. 


A 600-foot-long serpentine, or slalom, course 
is used to rate each vehicle's response to 
rapid and repeated changes in direction. 
Nine cones are positioned in a straight line at 
75-foot intervals. An electronic timer trig- 
gered by photocells records the time required 
for each pass. Results are reported as the 
average speed achieved through the course. 
The slalom test indicates a vehicle's ability to 
negotiate narrow, winding roads or heavy, 
city traffic where sharp turns are needed to 
avoid obstacles. A quick speed in this test is 
50 mph. A clumsy truck typically won't ex- 
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To gauge cornering ability, each test vehicle 
is driven at its limit of adhesion on a 300-foot- 
diameter circle. Lap time is recorded by an 


HOW POPULAR SGIENGE TESTS GARS «oo es 


electronic timer triqgered by a photocell. He- 
sults are measured in both cornering direc- 
tions, averaged, and reported іп g's. (1.00 а 
is the acceleration due to gravity.) 

Many sports cars will corner more than 0.9 g. 
Family sedans typically score in the high 0.70 
to low 0.80 g range (All but one of the com- 
pact sedans in this month's test performed in 
the high 0.80 g range.) Large trucks are typi- 
cally below 0.72 g. 


To measure passing ability, each test vehicle 
is accelerated from 30 to 50 mph and from 
50 to 70 mph. Vehicles with manual trans- 
missions are driven in top gear; this is an ex- 
cellent way to compare throttle response, 
gearing, and low-rpm engine output. To facili- 
tate low-rpm throttle-response comparisons, 
manual (down) shifting is not permitted. Poor 
low-rpm throttle response—a common prob- 
lem in turbocharged vehicles—will be clearly 
exposed in this test. 

Our procedure also clearly reveals whether 
a vehicle's overall gearing sacrifices drive- 
ability. Over-tall gearing, often selected in the 
interests of better highway fuel efficiency, can 
make a vehicle unresponsive and give it a 
sluggish feel. This condition is best revealed 
by a top-gear-only passing test. 

Vehicles with an automatic transmission 
have a definite edge in this test because the 
transmission invariably downshifts when the 
throttle is floored at the beginning of the test 
procedure. 


Certified scales are used to measure total ve- 
hicle weight, with a full tank of gas, and its 
distribution between the front and rear axles. 
Most manufacturers consider fifty-fifty weight 
distribution the optimum, but that equilibrium 
is seldom achieved. In the interests of perfor- 
mance and fuel efficiency, vehicles should be 
as lightweight as possible. 

The typical economy car weighs 2,500 
pounds. Sports cars range between 2,800 
and 3,400 pounds. Large sedans typically 
weigh between 3,400 and 4,000 pounds. 
(The sedans in this month's test are all on the 
light side.) Trucks typically weigh between 
3,500 and 5,500 pounds. 
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step up to the $20,000 V6-powered GLX edition. Our Jetta 
GL required 10 to 27 feet more to stop from 60 mph; this 
more than justifies spending whatever it takes to equip your 
next car with ABS. 


a g-analyst, an on-board accelerometer made by Valen- 

tine Research Inc. to measure maximum cornering 
grip, as each car wriggled through the slalom course. (Nor- 
mally, cornering adhesion is gauged on a 300-foot skidpad, 
but no such facility was available.) Riding on the fattest tires 
of the group, the Grand Am took an early lead in handling 
tests. The combination of 0.89g of grip with gentle and pre- 
dictable breakaway characteristics gave the Pontiac the lead 
in the 600-foot slalom at 48.5 mph. The Accord's combination 
of even better stability and pre- 
dictability, with slightly less grip 
(0.86g), beat out the Grand Am in 
the double-lane-change maneuver, 
which simulates an accident-avoid- 
ance situation. The test driver's 
notes judged the Honda “quick, 
smooth, and poised" and also re- 
marked that the tail of this car 
tracks consistently and obediently 


BA: from our usual test procedures was the use of 


The Volkswagen Jetta 


masking shortcuts in basic suspension hardware. Thus, Pon- 
tiac’s fat tires and firm suspension calibrations surpass the 
performance of Mitsubishi's multilink suspension systems in 
certain test-track situations. On public roads, in normal 
driving, however, the tables are turned: Both of the more so- 
phisticated Japanese designs deliver a supple ride with low 
impact harshness. The Jetta also demonstrates pleasant im- 
pact-damping characteristics. In comparison, the Grand Am 
feels stiff-legged and lacking in suspension travel; every pot- 
hole is immediately felt through the wheel. 

Driveline poise is another category where our specifica- 
tions page reveals less than the whole story. Pontiac's 60-de- 
gree V6 should, theoretically, have a significant edge over 
the four-cylinder competition—but it does not. There's a 
prominent whirring sound at idle and plenty of exuberance 


Е ЦЕ й | 
— өз 

q “: | 7 А * 4 i г bo CH m ў 

юе үу 52 


in line. 

The Mitsubishi, on the other 
hand, was less docile. When hurried 
through the double-lane-change 
runs, this compact sedan tended to- 
ward uncontrollable oscillations, 
with its tail twitching out of phase 
with the steering. That trait was 
less a problem on the slalom, where 
the Mitsubishi muscled in between 
the Accord and the Grand Am in 
spite of its slightly more tenuous 
(0.85g) grip on the road. 

The Jetta demonstrated a mixed 
bag: admirably crisp steering re- 
sponse, but also a nasty habit of hik- 
ing its inside rear tire into the air 
during aggressive maneuvers. This 
car feels tall and tippy, as if a cluster 
of bowling balls were strapped to its 
roof. The three-wheel cornering 
mode demanded extra steering cor- 
rections, which slowed the Jetta on 
the slalom cones. Another mark 
against the VW was its cornering- 
traction deficit with respect to the 
other three cars. 

When it comes to handling, large, 
sticky tires are very effective at 


Honda's evolutionary pace has 
kept the company’s Accord ahead 
of the competition. 
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III's German roots and 
boxy proportions yield a 
roomy, well-organized 
cockpit. 


Form conquers function in 
the sporty Grand Am's 
interior. GT exterior trim 
includes strips and 
spoilers. 
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spares no technology in əм — ғ 4. ; 
its quest for a 
comfortable and efficient 
compact sedan. 


“FVE GOT MY CATCH OF THE DAY?" 


Axxar Spin Reels. New, unique, Aa 
Ultracast™ design. Lightweight ЗҮ Б. 
graphite construction with two 
ball bearings, strong aluminum 
spool, and RH/LH retrieves. 


low peice 497 


Аххаг Microlite. 
Everyday low 


price. 22,97 NEW! 


Humminbird Wide Eye™ 
Fish Finder. With quick discon- 
> nect mount. Fully swiveling and 
7 tilting. Dual-beam transducer 
ES can be used simultaneously 
77 or separately. 


| Q SALE PRICE. 
Humminbird 
‘ide Side Scan. 
SALE PRICE. 47,96 


Abu Garcia Ambassadeur 
Ј”<І 5000 Casting Reel. Ultracast™ 
design. Features stainless steel 
ball bearing, multi-disc star 
drag, and precision brass gears. 
| Dual cast control with high- 
speed power retrieve. 
E SALE PRICE. VC 7 
Zebco #33 Spincast Combo. AMEN. Ü 
This ready to fish Zebco rod 07 a уе | T " 
and reel is spooled with 100 Ше 7! EK | Ты ЗЕР 
yards of 10 Ib. line. Features Н Е i cab ge ке с 
rhino tough gears and a 5'6" 
medium action rod. 


SALE PRICE. 4 6 
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Abu Garcia Pro Strike™ Series Rods. [NEW!] 
100% linear graphite rods. Feature Fuji МЕЙДІ 


i Sale prices effective May 1-14, 
guides, cork handles and graphite reel 1994, at all contiguous U.S.A. 


seats. Your choice. T Kmart stores. 
SALE PRICE. 


Call 1-800-866-0086 for the location 
of your nearest Kmart store, 
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SOLD IN MOST pe M Not all models available at all stores. Pharmacy or Auto Service Center. Is this place great or what... 


Zebco Quantum Hypercast Spinning 
Reel. Three ball bearings. Stem-mounted 
trigger opens bail automatically and ball 
bearing line roller eliminates friction. 


Everyday low price. | (97 


Daiwa Apollo Longcast Spin- /! | 
ning Reels. Feature longcast 
spool design, graphite con- 
struction, and a single ball 
| bearing drive. Your choice. 
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Berkley Speedcaster™ Combo. 
The 576” fiberglass rod is matched 
with a patented trouble-free reel B aA Бегкіеу 
system with 10 Ib. trilene line, star >» Qd D fpced Oa’ 
drag and double paddle handle. 4 EX kon cn 


SALE PRICE. Im P a$ | 
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Shakespeare Sigma Supra Combos. 
Spinning reel with front drag and two 
ball bearings. Seated on a two-piece 


graphite composite rod. Q7 
Your choice. SALE PRICE. | 


Eagle Claw Spin Reels. Feature two- 
ball bearing drive, brass pinion gear 
t and front drag. Model 2000 pictured. 


097 SALE PRICE. 
Model 1000. SALE PRICE. 17,97 


Model 4000. SALE PRICE. 21,97 


Abu Garcia Ambassadeur 
Pro Plus Reels. These Ultra- 


Mitchell 300 Excellence Reels. Precise cast™ design reels feature a 


visual drag. Available in RH/LH retrieve with | К ) ios ball a i and 
| four patented break-throughs. | Magtrax cast contro 


Your choice. | p" | AE 077 SALE PRICE. 
| 2 997 SALE PRICE. чє} 


Zebco 58 Bullet Spin- - ” 
cast Reel. This low- 4 T 4 
profile design reel 
features a reduced 
friction line release 
system and strong 


Stren Fishing Line. Known for its superior 
toughness. Available in various weights and styles. 


4-8 lb. line. SALE PRICE. 5 4 
10-17 Ib. SALE PRICE. 5.67 4 | 


Magnum gears. 
| ыен у ge Everyday 
20-30 Ib. SALE PRICE. 8,38 low price. 07 
Magnathin Line. Crystal clear low diameter 


fishing line. 6-8 Ib. ` SALE PRICE. (97 П нетот | 
$6.00 rebate with purchase? 


10-12 Ib. SALE PRICE. 7,97 


*See store for details on rebate. 


Zebco 33 Classic Spincast Reel 
features feather-touch, magnum 
drag system top dial, and a 
stainless steel ball bearing drive. 
Free Coleman flashlight packed 
with reel. 


|094 SALE PRICE. 


Zebco One Classic Spincast Reel. This 
reel features power drag, feather-touch 
cast control and stainless steel ball 
bearing drive. 
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d Edition Rods. 100% high-modulus 


adn: 
graphite blank is lightweight and sensitive. Spinning — — жүесін یی‎ 
and casting rods. Your choice. SALE Q7 
Select specialty rods also on sale. PRICE. | | 
45.97-49.97 styles vary by store. | — ——À 


Mitchell Tradition" Rods are made from 100% 


graphite. They feature gold guides, quality cork ж | ж | | -— EET 
handles, and are available in spinning and casting | мынаның € 
models. Your choice. SALE PRICE. (97 ж | 


Daiwa Apollo Graphite Rods. These rods are con- 
structed of graphite composite blank, and feature 
bio-designed grips and smooth ceramic guides. 


Your choice. SALE PRICE. УШ 


Berkley Hunter Spinning and Casting Rods have 
a durable, sensitive, graphite composite blank con- 
struction. Your line will glide smoothly through the 


friction-free aluminum oxide guides. 07 
Your choice. SALE PRICE. | 
Select specialty hunter rods also sale priced. | 
19.97-28.97 
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Berkley Limite 
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VV VV 
Shakespeare Ugly Stik® Lite is America's " 
strongest, most-sensitive rod. Blank-thru handle 
construction plus a limited 5-year warranty. 


Spinning or casting models available. | 07 
Your choice. Everyday low price. 


Not all models available at all stores. 


Northwest Territory™ Rubber 
Hip Boots. 100% waterproof vul- 
canized rubber laminated to fabric 
sheeting. Insulated foot. Adjustable 
knee harness and belt straps. 


| Q SALE PRICE. 
Chest Wader Suspenders 
| | sold separately. 
| : Everyday low price. 5,97 
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Northwest Territory™ 
Insulated Rubber Chest Waders. 
100% waterproof. Large inside 
chest pocket, drawstring top, 
and a heavy duty cleated sole 
for sure footing. Sizes 7-12. 


Q7 SALE PRICE. 
Vinyl Stocking 


Chest Wader. 
SALE PRICE. 6,97 


Stearns First Mate Boat RA 
Covers. Protect your investment Ж 
with heavy-duty, marine grade, | | 
cotton canvas. Includes tie- 
down ropes and bungee cords. 
Prices vary by size. 

SALE PRICE. 
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Stearns "Tournament Series 
Fishing Vests. Four pockets and 
adjustable sides. Assorted sizes 


tre de. 


Stearns Classic Ski Vest. Available in | 
several sizes. Features strong nylon shell (25 980 


and colors. R and lining, four l-inch safety belts and 4 
A SALE PRICE. are Coast Guard approved. 07 Ever: 
0] XXXL. SALE PRICE. 3 | 
SALE PRICE. 25.96 
Eagle Claw Fishing Vest. | 


19.97 
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Stearns or ERO A ssorted Children’s Life Vests or 
Ski Vests. Available in a choice of sizes and colors. 


Coast Guard approved. 0 6 
Your choice. SALE PRICE. | 


Kent Boatmate Life Vests. Complete 
with adjustable body strap and quick 

release safety buckle. Piece of mind | 
at a great price. 


SALE PRICE. 97 


Styles may vary. 
Not all models available at all stores. 


Plano Guide Series Tackle Box. 
Over/Under styling with extra- 
deep interior compartment. 
Holds up to six 3500 stowaways. 
Model 1258. 


OA - | 7 Everyday 
ы 4 low price. 


Plano 4200 Tackle © 
Box. This two-tray Ў 
tackle box is designed “7 
with maximum storage 7% 
under trays for reels and 


accessories. 4 6 
SALE PRICE. | 


USA 
MADE Ny Plano 9606 Tackle Box. This large six- 
ШЕТІ. tray tackle box has 54 to 76 adjustable 
wormproof compartments. Double-side 


a ep us latches and deeper bottom space provides 
РУ. eA room for small bait boxes. 


NX > 9 Ag SALE PRICE. 


Plano Double Action Tackle Box. This 
rugged, easy-to-carry tackle box has over 
40 compartments and a see-thru cover. 


Model 1250. | 40 
SALE PRICE. 3 


Sharp Brand Fillet and 
Camping Knives. Stain- 
less steel, razor sharp 
blades. The perfect 
knife at a great price. 
Your choice. 


0 SALE 
4 PRICE, 


ж 


Sting Ray Hydrofoil Stabilizer 
increases your out-of-the-hole 
timing by forcing the stern up 
and the bow down. Easy to 
install on most outboards and 
stern drives, eliminating 
cavitation and porpoising. 


SALE PRICE. 5 40 


Fulton Performance 
Products are just the thing to 
upgrade your trailer. Get the 
750 Ib. capacity, zinc-plated 
swivel jack to save your back, 
or the 1,400 Ib. capacity, two- 
way rachet winch to help 
trailer your boat. 


SALE PRICE. 49 6 


Action Deluxe Padded 
Boat Seat or Hi-Back 
Seat. Padded seat folds 
down and swivels. 
Available in several 
colors to match your 
boat. Your choice. 


SALE 07 
PRICE. j | 


Model #5471 or #5472. 


Swivel Jack. 


SALE PRICE. у Q 6 
2-Way Winch. 


® 
lc this place great or what... 


Berkley Power Baits. The 
ultimate in fish-catching tech- 
nology. Fish strike and hold on 
to power baits longer, giving 
you more time to set your 
hook. Stimulates active feeding. 
Available in several scents. 


‘‘Baitmate’’ Fish 
Attractant. Adds the appeal 
of live bait to your artificial 
lures. Various scents avail- 
able in eight-ounce spray 
bottles. Your choice. 


T SALE 

| PRICE. 

each а 
4. 0095 


Arbogast Lures. Fred 
Arbogast Company has "n 
been producing timeless 

favorites since 1930. 
From tournament 
winning spoons and 
spinners, Arbogast is 
the bait of champions. 


Blue Fox Tackle. Choose from a 
variety of lures from Blue Fox Tackle 
Company, a leading designer and 
manufacturer of high quality, innova- 
tive fishing lures and accessories. 


Manns Bait Co. Inc. is the world's most 
diversified lure company whose products are 
100% American made. From the latest in 
fishing lures to the "classics?" Fishermen 
won't go fishing without Mann's. 


Bill Norman Lures are 
America's best lure value. 
Made in the U.S.A. These 
lures have won tournaments | aS 
such as the Bassmaster Classic sawi 

of Eagle Claw tackle and hooks. 
and Redman All American. ы 


Rapala’s Original Balsa Wood 
Lure. Individually tank-tested 


and hand-tuned to catch тоге | National Fishing Week June 6-12, 1994 


fish. Life-like minnow action. | ларин 
Check out all the new colors Free Fishing Days 


and sizes available. Feel free to drop a line without a license, on certain designated days, in 
the following states: 


> JUNE 11 & 12 
Stanley Standard Shaft =ы 7) > | NNE4&5 СОКУОН, PA, RI, VA | 
Spinnerbait. Choice of sizes ES: / JUNE 4 & SEPT. 24. M a Se 
i | 1, JUNE 4 & 11, JULY 4. JUNE 11 & 12, SEPT. 24 
in the best fish-catching HH JUNE 18 & 19 
colors. 100% rubber skirt, 2 _ 1 | . JUNE 19 & FEB. 20 
needlepoint hook. Ba” ae JUNE 10-12 ЈА JUNE 25 & 26 NY 
Your choice. е; | JUNE 10-13 
SALE PRICE. 4 : AEH aeo , , Restrictions and/or еее es apply. Not all 
E d NV, OR, 1 TN, UT. VT states have a blanket "anyone"can-fish program. 


Lebco MotorGuide Stealth Transom Motor. Features 
35 Ib. thrust, 5 speeds, quick change prop and 
durable all-metal columns and brackets. Model ST350. 


0 Everyday low price. 
Receive a MotorGuide jacket at no charge 
| with purchase of апу MotorGuide motor? 


=... 
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з "а Minn Kota 40T Trolling Motor. Four 
| forward speeds, two reverse speeds. 
s |o d Weedless power prop. 


АЗА, | 19 497 SALE PRICE. 


= 


IIIIII POD YEI 


Minn Kota 65T Turbo Trolling 
Motor. 12 volt turbo power runs 
stronger and longer. Features 
5 speeds, 100% weedless wedge 
prop, 36 Ibs. of thrust, built-in 
battery gauge and a patented 
unbreakable composite shaft. 


]0097 low price 


omm нен 


| Eagle Magna II Model 92-06. Serious 
sonar with optional side scan. High- 
resolution display. Custom-fit carrying 


case included. 0 6 
Everyday low price. | , 

Scan Pack 90-48, 

SALE PRICE. 44,97 


Humminbird ж 
Wide One™ Fish mti d 
Finder. Curved lens FishA merica 
for anti-glare with | | Foundation 
backlit screen. Quick | TE کے‎ 
disconnect mount, Committed to protect 
sports fishing for tomorrow. 


Q SALE PRICE. 
Wide One Portable. 
| SALE PRICE. 134,96 


Eagle Ultra II. Features double-wide 
Ultravision™ display with split screen 
functions, optional side-scan capability. 
600 feet plus depth capacity. 


95 ux SALE PRICE. 
Wide View Depth Finder. 
SALE PRICE. 258,46 


& 
*See store for details. Is this place great ot what... 


Daisy 7856 Eagle Power 
Line® Rifle. Multi-pump 
dual ammo air rifle with 
deluxe 4X power scope. 


© 1994 Kmart Corporation. 


SALE PRICE. 2% 


i Daisy 7045 Power Line® 
Pellet Repeater Pistol. 
13-shot. CO, powered. 


4 49 PRICE 


Daisy Power Line? 7200 
Pistol. CO, powered BB 
Pistol. vir ca ^ NN 


E? 90 m: PRICE 


Marksman 1710 Plainsman® BB Repeater Air Rifle. | 96 
177 cal., youth-sized, lightweight design. SALE PRICE. | 


Crosman 2100 Classic™Air Rifle. Variable pump-powered 07 
177 cal. pellet/BB repeater. Rifled steel barrel. SALE PRICE. 


Crosman 1077 RepeatAir™ Rifle. Semi-automatic. 12 shots 07 
as fast as you can pull the trigger. SALE PRICE. 4 


All Pistols Are BB/Pellet Only. 
All Guns Are Made In U.S.A. 


action .177 cal. pellet/BB pump-repeater. 


Crosman 760 Pumpmaster™ Air Rifle. Bolt (20 
Velocity up to 590 FPS. SALE PRICE. 


Sale prices effective May 1-14, 
1994, at all contiguous U.S.A. 
Kmart stores. 


Daisy Power Line® 990 Air Rifle. Dual- Q7 
powered BB/pellet rifle. SALE PRICE, 


Not all models available at all stores. ls this place great or what... 


The combination of relatively low prices, reasonable interior 
room, and good fuel economy makes compact sedans enduring- 
ly popular. In fact, dramatic improvements in any one of these ar- 
eas tend to compromise the others. The category's best-selling 
cars, such as the Honda Accord, often seem especially opti- 
mized, meeting the most expectations and presenting few disap- 
pointments. They also sometimes seem a little dull. 

Up to now, pleasing most of the people most of the time has 
been what's motivated manufacturers. The 1994 Accord revers- 
es this trend; to a lesser degree, the other cars in this group are 
also a trifle iconoclastic, willing to sacrifice some fuel efficiency 
for sportiness, or vice versa. 

The new Accord's goal is clearly to be the most efficient car in 
the class—which involves improving the fuel economy and mak- 
ing the exterior smaller and the interior larger. This goes against 
the grain; most new compact entries are growing longer, with 
larger interiors for each successive model change. 

Part of Honda's reasoning is that efficiency equates to environ- 
mental consciousness, and Honda is anxious to be identified 
with that trend. The new Accord succeeds admirably, with a live- 
ly, high-output but fuel-stingy engine, supple suspension, and (fi- 
nally) good, linear power steering. 

The Pontiac Grand Am seems more option-laden and slightly 
bulkier. It's more aggressive and sporty to drive, with more grip 
and a lot more torque. The Volkswagen Jetta is agile and fun, but 
also crowded and downright Spartan. The Mitsubishi Gallant 
comes closest to the Accord: It's a smooth, all-around package 
that ranks with the best compact sedans in every area except its 
styling, which is rather generic. 

While Honda goes against the mainstream trends, the latest 
Accord is one of the best-engineered cars today—with a sense 
of purpose that sets it apart from the crowd.—Dan McCosh 


on the way to the Grand Am’s 6,000-rpm redline. Honda's 
use of counter-rotating balance shafts and sophisticated en- 
gine mounts suppresses almost all of the usual four-cylinder 
negatives, except for a tingling sensation through the steer- 
ing wheel at idle that worsens when the air conditioner com- 
pressor engages. The Mitsubishi successfully avoids idle vi- 
bration but suffers from an obstreperous boom in the higher 
rpm ranges. The Jetta is consistently noisy, most likely be- 
cause its small, hard-working engine is supported by only a 
moderately effective sound-deadening package. 

We also discovered that all electronically controlled auto- 
matic transmissions are not created equal. Most impressive 
was the Honda's, which never served up the wrong gear. The 
Pontiac Grand Am's Hydramatic is a friendly companion to 
its engine, but torque steer raises its unbecoming head 
whenever the driver mixes heavy steering and throttle. The 
Mitsubishi lacks responsiveness when a downshift is needed 
for passing, and full-throttle upshifts are often overly long. 
Compared to its engine, the Jetta's automatic transmission 
is a model of refinement. 

The king of compacts has not been seriously threatened by 
this tests challengers to the throne. The Accord wins by 
virtue of an astute design, polished by meticulous refinement. 

The Mitsubishi Gallant finishes in second place. When it 
receives added suspension and transmission development, 
this contender will keep Honda engineers on their toes. 

With a $3,000-price advantage over the Japanese com- 
pacts, the third-place Pontiac Grand Am represents an at- 
tractive value. It has successfully exploited its 12-year-old 
basic platform. Now, however, the Grand Am ought to face 
the Japanese competitors on equal footing, with genuinely 
up-to-date engine and chassis components. 

The VW Jetta III also has price in its favor, but that's not 
enough to make waves in the fiercely competitive compact- 
sedan class. When the mission is to unseat the Honda Accord 
from its pinnacle, a carmaker either takes the competition 
seriously or moves on to other endeavors. 


Honda Accord EX 

|! Mitsubishi Gallant LS 
Pontiac Grand Am GT 
Volkwagen Jetta Ill GL 


ACCELERATION 
and HANDLING 


0-60 mph (зс)... 11.5 
30-50 mph (sec. )................. 


CHASSIS 
Front suspension .............. x 


Turning огде (ft.) ............ 
Brakes (front, rear) ............ 
EPA MILEAGE 


3, | 515,114 
Price as tested... , | $16,744 
Major options (over $100)... і 


REPAIR: 
PARTS /LABOR* 


{Measured on slalom course with g-analyst instrument. 
*Labor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership labor rates per hour. 


| «n |] оу Scouts fum- 
*. ы, bling their way 
у FÉ ДАТЫ through a big 
| pe | ул square knot 
don't imagine 
it exists. Nor 
do surgeons ty- 
ing off a tiny 
stitch on a blood vessel. 
Even old salts whipping up a Round 
Turn Spilled-Hitch Bowline are unlike- 
ly to suspect they're also exploring a 
once-obscure but increasingly impor- 
tant branch of mathematics. Lurking 
inside the crisscross pattern that 
forms a knot is a complex theory that 
has puzzled and challenged mathe- 
maticians for more than 100 years. 

Thanks to several unexpected con- 
nections, knot theory is now emerging 
as a powerful tool for solving a broad 
array of practical problems. It explains 
how tightly coiled DNA manages to 
replicate inside cells. And it’s helping 
to define the very structure of space. 
Knot theory is aiding the search for ef- 
fective antibacterial and anticancer 
drugs, and it may make computer net- 
works more reliable and efficient. A 
segment from the videotape “Not 
Knot,” a computer-animated tour of 
advanced knot theory, even makes a 
cameo appearance in the Grateful 
Dead’s psychedelic concert light show. 

These applications represent just 
the tip of the “knot-berg.” As more sci- 
entists struggle to understand this in- 
tricate theory and knot theorists turn 
their attention to real-world problems, 
practical applications will likely mush- 
room. That's not a bad turnabout for a 
branch of mathematics once derided as 
recreational doodling for terminally 
bored topologists. 

"It is so satisfying to see all this 
mathematics that we've had sitting on 
the shelf for 25 or 50 years now being 
put to use in a stunning variety of dis- 
ciplines," says mathematician Alvin 
Thaler at the National Science Foun- 
dation in Washington, D.C. 

Weavers, fishermen, and sailors 
have depended on knots for thousands 
of years; mountain climbers and surgi- 
cal patients stake their lives on them. 
Knots appear in artwork and religious 
ceremonies around the world. Hun- 
dreds of different knots have evolved, 
from the simple overhand to the showy 
combinations used by macrame 
artists. The £heory of knots, by compar- 
ison, is a relative newcomer, originat- 
ing in the 1860s as a perfectly practical 
offshoot of chemistry. 

Dissatisfied with the then-current 
theory of atoms as hard spheres held 
together by mysterious forces, William 
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Mathematicians unraveling the 


secrets of the humble knot find 


it is a scientific jack-of-all-trades. 


BY P. J. SKERRETT 


The Periodic Table of Knots 


+ 
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Голите портре Мө classify knots, much as the atomic number does for elements. In each example above, the larger number 
represents crossings, subscript tells which knot it is in that series. For example, the top right knot, бу, is the first knot of three 
with six crossings. This table contains all possible knots from three up to seven crossings; it has 16 of 21 knots with eight crossings. 


POPULAR SCIENCE MAY 1994 * 115 


ILLUSTRATION BY BARRY ROSS: SOURCE: UNIVERSITY OF MINNESOTA 
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Enter Now 
Whether you're a seasoned fisherman or a weekend angler, you can turn 
your love of the sport into big money. The Chevy Truck World Cup of Fishing 


gives you a chance to hook cash prizes—even $1,000,000 on 
internationally-broadcast network television. 


You can catch - and release - any of 15 eligible species across the U.S. and Canada. 
Size is determined by official WCF computer conversion scales, customized for each 
state and province. Fish June 1 through July 30, 1994, enter as often as you like. 
There are three ways to win: 


ш $200 U.S. Catch of the Day cash awards, 
every day in each state and province. 
ш Five regional fish-offs, each competing for a 
cash purse of $100,000 U.S. 
| E Championship final broadcast оп 
network TV from a 
SECRET LOCATION 
features a winner-take-all cash prize 
of $1,000,000 U.S. 


OFFICIAL SPONSOR 
| DEEP WOODS 
Just pick up an entry kit at any Kmart in the U.S. or call toll-free to order. ALE 
It’s only $10 to enter and register your first fish. The Chevy Truck World Ur Га 
Cup of Fishing is a fisherman’s dream come true. Go for it! Sportsmen 
4 ға i, | 
“ғ | | | 


T 


We are proud to announce that World Cup Fishing will donate a minimum of $100,000 U.S. to the National Wildlife Federation in support 
of its efforts to protect our waterways and our environment. 
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Right & Left Trefoils 


Knots are right- or left-handed. In chemistry, handedness makes 
“identical compounds behave differently. 


otherwise 


Thomson (who became Lord Kelvin) 
guessed that atoms might be “knotted 
vortices in the ether.” He imagined 
these vortices, or elongated whirl- 
pools, bonding together by forming 
tiny knots. Scottish chemist Peter Tait 
started cataloging knots and ultimate- 
ly created a crude periodic table, clas- 
sifying them by the number of times 
their strands crossed. Tait and assort- 
ed colleagues spent years on this pro- 
ject, and the mathematical relation- 
ships they discovered gave birth to a 
new field. 


bakery boxes, knots are simple de- 

vices for securing a rope to itself or 
to something else. In the writings of 
the scientist-futurist Buckminster 
Fuller, knots physically store informa- 
tion by capturing (or tracing) the tra- 
jectory of two rope-holding hands. 
Mathematicians, as is their habit, see 
knots more formally: one-dimensional 
curves sitting in three-dimensional 
space that begin and end at the same 
point and never intersect themselves. 
That means that linked rings (in fact, 
any rings), such as those in the 
Olympic insignia, are knots. It also 
means the bows we tie on our shoes, 


f: the real world of neckties and 
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Knots in nature: Enzymes tie strands of DNA together. These knots may help 
tell proteins when, where, and how fo act on genetic information. 
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or the hopelessly snarled 
ball of fishing line in the 
bottom of the boat, aren't 
really knots. 

"If a knotted string has 
loose ends, it's really not a 
knot, since you can al- 
ways slide a free end 
around and eventually, if 
you have the time and pa- 
tience, get back to a nice 
untangled line," explains 
De Witt Sumn- 
ers, a mathe- 
matician with 
Florida State University. To 
make a knot that would 
satisfy Sumners and other 
mathematicians, take an 
electrical extension cord— 
or string of pearls if you're 
feeling extravagant—tie a 
simple overhand knot, then 
plug or clasp the free ends 
together. 

Given the no-free-ends 
rule, the simplest knot is a 
circle, sometimes called the 
“unknot” or trivial knot. A 
trefoil has three crossings 
of the rope, pearls, or extension cord. 
The trefoil comes in two “flavors,” 
right-handed and left-handed (see 
illustration above left). No amount of 
twisting or sliding can transform one 
into the other. Only one knot has four 
crossings, the familiar square knot 
and its mirror image, the granny knot. 
From there, the number of knots in a 
group grows exponentially—there are 
seven knots with seven crossings, 21 
with eight «crossings, 49 with nine 
crossings. The most complete table to 
date contains 12,965 knots with thir- 
teen or fewer crossings, not counting 
mirror images. 

Mathematicians, following their 
natural іп- 
stincts to fer- 
ret out pat- 
terns that occur 
in nature, look 
for some com- 
mon rules that 
will let them 
label a knot, 
determine 
whether some- 
thing is really 
knotted, or tell 
whether two 
dissimilar- 
looking knots 
are in reality 
the same or 
different. Triv- 
ial problems? 
Think again. It 
took almost 
100 years to 


UNIVERSITY OF CALIFORNIA, BERKELEY __ 


Categorizing can be tricky; it took nearly a century to prove 
these two different-looking knots are the same. 


prove that two different-looking knots 
with ten crossings listed in Tait’s peri- 
odic table were, in fact, the same (see 
illustration below). This difficulty 
arises because a single knot can be 
twisted and rearranged into what 
looks like different shapes, yet by the 
rules of topology it remains the same 
as long as it isn't cut. (Topology, some- 
times called rubber-sheet geometry, 
cares little for point-to-point congru- 
ence. To a topologist, a doughnut with 


The Same Knot 


a hole in the middle and a coffee cup 
with a handle are equivalent. That's 
because a clay doughnut can be 
stretched into a cup shape, with the 
hole providing the cup's handle.) 

For several years, mathematicians 
searched for a universal number or 
formula that could uniquely define dif- 
ferent knots (see "Unraveling Knot 
Theory"). A breakthrough came in 
1984. New Zealand-born mathemati- 
cian Vaughn Jones discovered a pow- 
erful method for labeling knots. Much 
to everyone's surprise, his startling 
new approach shared equations with 
quantum physics and statistical me- 
chanics, the study of systems with a 
massive number of components. 

"The discovery that Jones made 
linking statistical mechanics and knot 
invariants [formulas that describe 
knots] immediately got people won- 
dering how close this relationship 
was, and where else it might lead," 
says mathematician Louis Kauffman 
at the University of Illinois at Chica- 
go. Kauffman is widely credited with 
exploring this connection and stimu- 
lating others to investigate the link 
between knot theory and the physical 
sciences. By the time Jones was 
awarded a Fields Medal—mathemat- 
ics’ equivalent of a Nobel Prize—for 
his work in 1990, knot theory had be- 
come a vital tool in biology, and its ap- 
plications were rippling through 
physics, chemistry, and engineering. 

Perhaps knot theory’s most daz- 
zling, or at least its most practical, ap- 
plication to date is in molecular biolo- 


gy. The DNA inside cells, it turns out, 
naturally kinks up into knots, loops, 
and links. These pose serious problems 
for the enzymes that copy DNA or 
translate its genetic information, be- 
cause they only work on flat, untwisted 
sections. On the other hand, knots and 
kinks may provide crucial topological 
stop-and-go signals for these enzymes. 

“Knot theory is really the next chap- 
ter of the DNA story,” now that РМА» 
structure and chemistry are fairly well 
understood, suggests mathematician 
Avner Friedman at the University of 
Minnesota. DNA, or deoxyribonucleic 
acid, is an extraordinarily long ladder- 
shaped molecule that carries the en- 
tire genetic code for making and oper- 
ating a bacterium, a beech tree, or a 
baby. 

Actually, long is an understatement. 
If a muscle cell's nucleus were the size 
of a basketball, then the DNA packed 
inside would be as thin as a fisher- 
man's monofilament line and stretch 
across Lake Michigan and halfway 
back, or about 125 miles. Cramming 
that much DNA into a tiny space re- 
quires some regular method of 
compression, and living organisms 
have adopted supercoiling. This is 
what happens when you repeatedly 
twist the ends of a rubber band in op- 
posite directions. Cells also wrap sec- 
tions of DNA around tiny globular pro- 
teins. In addition to making DNA 
more compact, this wrapping also 
knots it up, just as wrapping a perfect- 
ly untangled garden hose around a cir- 
cular storage rim causes kinks and 
twists to form in the hose still lying on 
the grass. 


proteins whose job in life is twist- 
ing, knotting, and unknotting 
DNA. Called topoisomerases, these en- 
zymes act like molecular fingers that 
tie and untie strands of genetic materi- 
al. Knot theory has been invaluable in 
helping unravel the mechanism by 
which topoisomerases work. It's im- 
possible to watch them in action inside 
a cell or in a test tube. But when you 
know the ОМА starting configuration 
and what it looks like after a topoiso- 
merase does its job (see photo), then 
basic knot theory "lets you deduce the 
enzyme's reaction mechanism,” says 
De Witt Sumners of Florida State. 
Gyrase, a poetically named topoiso- 
merase, helps twist the DNA double 
helix into a supercoil. Another class 
untwists supercoiled DNA, opening 
the way for yet other enzymes to read 
or copy the genetic message stored in a 
particular stretch of the molecule. Still 
other topoisomerases knot and unknot 
DNA by snipping open a section of 
double helix, sliding a nearby section 


В: have discovered several 


The quintessential problem 
for knot theorists is finding a 
| unique number or formula 
that identifies knots known 
and unknown. This number, 
which must stay the same no 
matter how much the knot is 
twisted or rearranged, is called an 
invariant. It acts a little like a knot's 
Social Security number. An invariant not 


only identifies a knot, it also carries invaluable in- 


formation about its core structure. 


In 1928, American mathematician James 
Alexander devised an intricate method for calcu- 
lating a knot's invariant. It considers the number of 
crossings, their arrangement with respect to each 

- other, and whether a crossing is "over" or "under." 
Alexander's method yields a polynomial, or equa- 


tion with variables raised to different powers. For ex- X WES 


ample, the Alexander polynomial for the trefoil knot is 
t? — 1+1. This polynomial distinguishes most knots, but 


not all. It can't discriminate between mirror images, like right- 
and left-handed trefoils. And there are two knots with 11 crossings 
that have the same Alexander polynomial as the unknot, or circle (see illustration). 

Vaughn Jones at the University of California, Berkeley, has added an extra piece of infor- | 
mation to the invariant—the "direction" of two crossing strands. To determine this, begin at 
an arbitrary point on the knot and paint small arrows all the way around. Using simple 
rules, knot crossings are labeled as positive or negative, depending on how the arrows 
point at each crossing. This directionality lets the Jones polynomial tell mirror images 
apart. For the right-handed trefoil, it's equal to t! + 13 – t^; the left-handed trefoil is 1-1 + 1-3 - 
t-4. While more powerful, the Jones polynomial also takes far longer to compute. A fast 
computer might take an hour to spit out the Jones polynomial for a knot with two dozen 
crossings. Since 1984, a host of new, faster-to-compute polynomials has appeared. 

Polynomials aren't knot theorists’ only concern. Last year, three groups of mathemati- 
cians determined how to calculate the so-called Gordian number. Named after the mythi- 
cal knot that Alexander the Great untied with a single slash of his sword, the Gordian 
number represents the least number of steps required to turn a knot into a circle. These 
steps involve momentarily cutting one strand, allowing another to move through the open- 
ing, and then resealing. “The concept is very intuitive, but it's also a bear to compute," 
says one of the discoverers, mathematician William Menasco of the University of Buffalo 
in New York. His new approach uses an interesting number called the braid index. Every 
knot, no matter how complex, can be rearranged into several braided loops that resemble 
a coiled lariat. The number of coils equals the braid index.—P J. 5. 


through the break, and resealing the 
cut. University of California, Berkeley, 
biologist Nicholas Cozzarelli calls this 
“incorporealizing the DNA”—making 
it act for an instant as if it had no body 
and, like a ghost, could pass through 
solid DNA strands. 

Computer simulations carried out at 
the Courant Institute of Mathematical 
Sciences in New York show that small 
pieces of DNA probably coil up and 
form simple knots like the two-ringed 
figure eight even in the absence of any 
proteins. This writhing, slithering, and 
twisting—all precisely defined mathe- 
matical terms—may create knots or 
bulges that act as road maps for pro- 
teins. “We used to think DNA was just 
this boring chain of chemicals that sits 
there and waits for proteins to come 
along and act on it,” says the Courant 
Institute’s Tamar Schlick. “We’re 
learning that all this coiling may actu- 
ally determine when, where, and how 
proteins attach to it and act on it.” 


This new picture of DNA has led to 
the discovery of powerful drugs that 
stop bacteria from multiplying inside 
our bodies and kill cancer cells before 
they divide out of control. Basically, 
these new drugs turn a cell’s unknot- 
ting enzymes against its own DNA. 
Ciprofloxacin, one of the most effective 
and widely prescribed antibacterial 
drugs, allows one kind of topoiso- 
merase in the invading bacteria to un- 
twist DNA and snip it open. But then 
it blocks the enzyme from resealing 
these breaks. When the bacterial cells 
divide, they split into daughter cells 
with deadly, nonfunctioning DNA. And 
since the drug doesn’t target human 
topoisomerases, only the bacterial cells 
are affected. Several anticancer drugs 
use essentially the same strategy, act- 
ing only on cells that divide rapidly, 
such as tumor cells. 

Biology isn’t the only field enriched 
by knot theory. Physicists are using it 

[Continued on page 120] 
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The ties that bind 
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to develop a long-sought theory of 
gravity that works on both the galac- 
tic and subatomic scales. Einstein's 
theory of general relativity explains 
gravity in the visible world—the at- 
traction between a boulder and Earth, 
or how stars influence the movement 
of planets. But his equations don’t 
work at the tiny, unseen distances be- 
tween atoms and the basic building 
blocks of matter. Here, the mathemat- 
ics of quantum mechanics must be 
used to explain particle interactions. 


A team of scientists thinks that 
knot theory may help tie general rela- 
tivity and quantum mechanics into a 
unified theory of quantum gravity. 
Their work also gives new meaning to 
the term “fabric of space.” In 1988, 
physicists Carlo Rovelli and Lee 
Smolin noticed that a new translation 
of Einstein’s equations by physicist 
Abhay Ashtekar bore an uncanny re- 
semblance to equations from knot the- 
ory. Rovelli suggested melding 
Ashtekar’s equations with different 
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knot polynomials—equations that de- 
scribe various knots. The combination 
clicked, especially for the class of 
knots called links, open circles con- 
nected to each other. 

These hybrid knot equations appear 
to explain gravity at all distances. 
They also point to a physical model of 
space that could resemble The Weave, 
something Rovelli built using hun- 
dreds of key rings, each attached to 
several neighboring rings. “I emptied 
stores of key rings,” he says, laughing. 
If Rovelli and his associates are right, 
space looks like three-dimensional 
chain mail. Each link represents a sin- 
gle loop of space, measuring ten to the 
minus 33 centimeters across. That’s so 
small that if a loop were enlarged to 


| the size of the period at the end of this 
| sentence, a single atom would be ten 


times larger than the entire Milky 
Way. The extraordinarily small size of 
these loops ensures that space ap- 
pears solid even at the atomic level, 
just as a woven cotton sheet looks sol- 
id to us from a distance. 

The loop model even describes grav- 
ity graphically. When two bodies ap- 
proach each other, they may increase 
the number of links in space, or the 
loops may link up with a greater num- 
ber of neighbors, says Rovelli. 


rists. In 1989, French chemists 

synthesized the first knotted com- 
pound ever made, a 124-atom 
molecule shaped like a trefoil. More 
knotted molecules are in the works. 
Chemist David Walba of the Universi- 
ty of Colorado uses a Mobius strip 
molecule—a circle with one or more 
half twists—made from carbon and 
oxygen as the starting point for pret- 
zel-shaped trefoils, square knots, and 
more complex chemical arrangements. 
Why bother? Partly because of the 
challenge, explains Walba. “Bucky- 
balls were first made just because of 
their cool geometry. Now they're ap- 
pearing in all sorts of useful applica- 


C also has its knot theo- 


| tions. By tackling targets that are im- 


possible to make, we develop new 
synthetic pathways and elements." 
Knots also share the property of chi- 
rality, or handedness, with many nat- 
ural and artificial compounds. A 
square knot and a granny knot can’t 
be superimposed unless you lift them 
off the plane. (Like your hands—the 
only way to match opposite thumbs 
and fingers is to lift them into the air 
and place them palm to palm.) Hand- 
edness plays a crucial role in chemical 
activity. Right- and left-handed 
thalidomide, for example, share iden- 
tical chemical formulas and struc- 


| tures. But left-handed thalidomide 


acts as a powerful tranquilizer while 
its right-handed twin severely dis- 
rupts fetal development. This sinister 
difference wasn’t discovered until long 
after pregnant women who took 
thalidomide in the 1950s bore children 
with severe birth defects. Elements of 
knot theory used to distinguish mir- 
ror-image knots may someday help 
chemists do the same with newly syn- 
thesized molecules, says mathemati- 
cian Kenneth Millett at the University 
of California, Santa Barbara. 

Even computer science is benefiting 
from a dash of knot theory. Until re- 
cently, programmers found it nearly 
impossible to predict how fast, or even 
if, a computer could solve a particular- 


ly complex problem. U.C., Berkeley, | 


mathematician and Fields Medal-win- 
ner Steve Smale borrowed a page from 
braid theory, one of knot theory's close 
cousins, to devise a solution. Essen- 
tially, he found that the more “if-then” 
statements a program requires, the 


more tangled its braids, and the | 


longer the computations must run. 

Computer-network reliability may 
be the next target, says Lorenzo Tral- 
di, a mathematician at Lafayette Col- 
lege in Easton, Pa. Like knots, net- 
works contain segments that are 
directly linked together and others 
that aren't. Knot theory should be able 
to analyze the relationships between 
linked and unlinked segments and 
help determine which are most prone 
to failure. 


panding number of problems, knot 

theory is evolving at a fairly rapid 
clip. This is partly due to the field's 
reinvigoration by Vaughn Jones and 
those he has inspired. It is also due to 
mathematical tools imported from the 
very fields where knot theory is now 
being applied. The new polynomials 
and elegant solutions for knot, braid, 
and tangle problems that are emerg- 
ing may eventually be put to work in 
as-yet-undreamed applications. 

That's not to imply that knot theo- 
rists always work with one eye on 
practical problems. In fact, perhaps 
the bulk of current knot-theory re- 
search is being performed without any 
application in mind. John Sullivan 
and his associates at the University of 
Minnesota's Geometry Center, for ex- 
ample, want to know what happens 
when you distribute a negative charge 
evenly around a computer-drawn 
knot. “I can't imagine what practical 
use this might have," he says. "But 
mathematicians have great faith that 
if you find something that exhibits re- 
ally interesting patterns, it will even- 
tually have some application." 
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Information superhighway 
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rather than the radio waves used by 
coaxial cable. Since light pulses have 
shorter wavelengths than radio waves, 
engineers can cram much more data 
into fiber-optic lines than into other 
kinds of cables and wires. A single 
fiber, for example, can handle a mind- 
boggling 5,000 video signals or more 
than 500,000 voice conversations si- 
multaneously. This huge capacity al- 
lows it to transmit all signals digitally, 
so noise or static can be easily filtered 
out. Finally, because glass is an inher- 
ently more efficient medium for trans- 
mitting information than other materi- 
als, a fiber-optic line can transmit a 
signal thousands of miles without 
much “signal loss." Fiber-optic cable, 
simply put, is the method of choice for 
transmitting massive quantities of in- 
formation over long distances. 

Another key is "digital compres- 
sion"—a variety of methods for reduc- 
ing the amount of digital code 
(streams of ones and zeros) needed to 
represent a piece of information 
—whether it's a document, a still pic- 
ture, a movie, or a sound. Digital com- 
pression is most critical for transmit- 
ting video, because digitized video 
consumes enormous amounts of space. 
Just four seconds of a digitized film, 
for example, would completely fill a 
100-megabyte hard drive. A feature 
film of typical length, if uncom- 
pressed, would occupy more than 350 
ordinary compact discs. 

Compression techniques achieve 
their gains by recording only the 
changes from one frame to the next. 
lhe background image in a movie 
scene, for example, typically doesn't 
change much from one frame to anoth- 
er. In a digital compression scheme, 
the background would be recorded on- 
ly once; after that, only the actors' 
movements would be captured. 

One result is more choices—hun- 
dreds of channels coming through your 
cable TV line instead of dozens. Digital 
compression also makes it easier to pig- 
gyback data onto media that werent 
designed with data in mind: in particu- 
lar, phone lines. 

A key technology that doesn't exist 
yet is the so-called home information 
appliance, which would connect with 
the information highway, support all 
the proposed video and text applica- 
tions, and still be as easy to use as a 
telephone or TV set. 

Experts don't even agree on what an 
information appliance might look 
like—let alone on how to build one. 
Cable companies—along with a few 
progressive computer makers like Ap- 
ple—think that a souped-up version of 
the set-top box, the kind typically sup- 
_ plied by your cable TV company, is the 
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logical device. But most computer ex- 
ecutives, not surprisingly, say baloney. 
Only PCs have enough memory and 
raw computing power to provide so- 
phisticated services such as electronic 
libraries, they counter. Ultimately, the 
information appliance will probably 
turn out to be something between the 
two extremes. 


Will | have to replace 
my TV set? 


ventually—but don't throw it in the 

dumpster just yet. What you will 
have to replace in the next few years 
will be the set-top box, since current ca- 
ble boxes are not interactive. They 
don't typically allow you to send signals 
back up the cable, nor do they have the 
smarts to decode digitally compressed 
signals, store information about what 
TV shows different family members 
prefer, or provide help. Using current 
compression techniques, the quality of 
the picture is about equal to what you 
get from a videocassette. Until High 
Definition Television (HDTV) comes 
along, you should be able to make do 
with your current TV set. 


Will the info highway be good 
for U.S. businesses? 


bsolutely. They don’t call the 20th 
епёџгу the information age for 
nothing. Already, two-thirds of all 
American jobs are “information-relat- 
ed,” according to one estimate, and that 
number will surely increase as Ameri- 
can business continues to shift from 
manufacturing toward service indus- 
tries. Those that can communicate the 
fastest and provide services most efh- 
ciently—both capabilities that the in- 
formation highway enables—will pre- 
vail. What's more, the data highway 
could give our private sector a leg up on 
Japan, which has lagged behind the 
United States in developing computer- 
ized information networks. 
Undoubtedly, an information high- 
way will also entail new products and 
services—and hence new jobs. The su- 
perhighway “has the potential to create 
hundreds of thousands of jobs,” argues 
the Clinton administration in “Nation- 
al Information Infrastructure: Agenda 
for Action.” Moreover, several Washing- 
ton think tanks estimate that the na- 
tional information highway could spur 
more than $300 billion annually in new 
sales and increase worker productivity 
by 20 to 40 percent. 
Most large corporations and many 


medium-size businesses already have 
networks in place to process transac- 
tions and transport messages and doc- 
uments. The high-speed networks be- 
ing built to deliver commercial videos 
into your living room could expand the 
scope of business networks to include 
videoconferencing. An information 
highway that includes both offices and 
homes would also make it easier for 
employees to telecommute. And such a 
highway would enable American busi- 
nesses to reach their customers more 
directly, and not just with advertise- 
ments. A company might electronically 
help you install a new piece of equip- 
ment in your home, for instance. 


Why all the merger mania? 


ts a combination of corporate psy- 

-chology and technology—and mania 
is definitely the word for it. No self-re- 
specting communications executive 
wants his business to be left out of the 
hottest trend in years. Yet, few compa- 
nies have enough resources to tackle 
such a giant undertaking alone. Only 
cable companies, for example, have 
high-capacity wires running into many 
homes; and only telephone companies 
possess expertise in two-way communi- 
cations. Hollywood and various pub- 
lishers have the content, the entertain- 
ment/information side. Together, 
companies figure, they'll have a chance 
to dominate the second wave of the in- 
formation age. 

Once the first deal went down, it 
put pressure on other companies to 
create their own alliances or be left in 
the dust. Many of these deals have 
gone through. Others, like the much- 
touted $30 billion Bell-Atlantic, TCI 
deal, failed primarily because the buy- 
ers deemed the deal too costly. But 
now that the mania has cooled, less 
attention is being paid to keeping up 
with the Joneses, and there's more 
concern as to whether an alliance 
makes practical sense. It may turn out 
that the recent Viacom/Paramount 
deal makes that kind of sense. It rep- 
resents the marriage of a cable compa- 
ny with an info/entertainment biggie 
that owns both a movie studio and a 
major publisher, Simon & Schuster. 


What is the government's 
role? 


ll the rhapsodizing Vice President 
АСоге has been doing about the 
endless potential of the National Infor- 
mation Infrastructure (that’s inside- 
the-Beltway-speak for the information 


Greetings from the Chunnel 
[Continued from page 96] 


answer, the man relates а rumor that a leak can flood the 
tunnels in a matter of minutes. Before James can respond, а 
man. dressed in a blue-and-green Eurotunnel uniform ap- 
pears through the folding door at the end of the shuttle car. 
Briefly, he checks to see if passengers are smoking or other- 
|wise misbehaving. The Vauxhall driver turns to the official 
for a bit of reassurance. 

From the moment an underwater tunnel was proposed, 
[safety was a key issue. Throughout the construction phase, 
| Eurotunnel endured the sharp tongues of critics who pre- 
dicted the tunnel would be dangerous. ^We've gone over the 
top, really,” in provisions for safety, Eurotunnel official John 
Noulton responds. “But when you're starting from scratch, 
| you get hit with every criticism.” 

To stymie a subterranean flood, says Richard Morris, Eu- 
|rotunnel director of safety, the Channel Tunnel relies on a 
|drainage and pumping system that “would certainly cover 
most situations." Water that enters the tunnels due to a leak 
or condensation will drain into a conduit between the two 
rails. This pours into one of three holding and pumping sta- 
tions buried beneath the tunnels. Together, the stations' 
sumps can normally hold up to 158,400 gallons of water, al- 
| though they can contain seven times that amount when nec- 
| еввагу. This capacity is provided by emergency backup sys- 
tems. Also, there are separate facilities and sump systems 
assigned to dangerous materials spills, even though many 
chemicals and solvents will not be allowed to be transported 

within the tunnels. 


looding doesn't worry Eurotunnel officials. Fire does. 

This underwater setting would make excellent fodder 

for a TV movie-of-the-week: 20,000 persons might be 
trapped in the Channel Tunnel at one time, with cargo vehi- 
[cles filled with tanks of gasoline, in a location more than 
| 100 feet below the sea floor. 

"The first line of defense," explains Morris, "is the built-in 
sensors in the train cars that detect flame and smoke." The 
plan is to evacuate a burning shuttle car and rush the train 
out of the tunnel. *Each coach has a 30-minute fire barrier; 
that was chosen because it takes about 24 minutes for a 
train to travel from one end of the tunnel to the other." 

If the train must stop inside the tunnel, passengers would 
be led through one of 130 connecting passageways that lead 
to the service tunnel. Air pressure within the service tunnel 
is maintained at a slightly higher level than the main tun- 
| nels, effectively keeping smoke out. 

Meanwhile, specially designed vehicles in the service tun- 

nel would race to the burning train to extinguish the flames 
| and provide medical help for any injured passengers. These 
narrow, rubber-tired vehicles use wires embedded in the 
| ground to stay on course. The small diesel cars carry modu- 
lar units outfitted with firefighting equipment, for example, 
| or first-aid supplies. 
James' ears pop; the air pressure is changing. He feels the 
|force of inertia pull him forward a bit, as the train deceler- 
| ates. Sunlight bursts through the windows now. The nervous 
| Vauxhall driver sighs. Farther back in the train, an automo- 
bile starts. The train draws to a halt, and the metal fire 
doors retract into the ceiling. Allison unfolds a map and re- 
minds her husband to drive on the right side of the road, 
| rather than on the left. 

Now automobiles begin to creep forward, through eight 
shuttle cars, through the unloading car, and out onto the 
pavement. Signs ahead point to the A26 motorway, and 
James accelerates past the stream of cars that crowds the 
loading ramps leading to an England-bound shuttle. Alli- 
son checks her watch again: 12:10 p.m. She glances back at 
the sprawling terminal and remarks offhandedly, “A rather 
uneventful ride, dont you think?” 
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Information superhighway 


[Continued from page 122) 


highway) gives the impression that the 
government will play a major role in 
paving the highway. It won’t. Strapped 
for cash, the White House plans to let 
private industry build it. 

Where the White House really will 
help is in guaranteeing universal ser- 
vice. By the end of this year, adminis- 
tration officials expect Congress to 
pass a new law overhauling the regu- 
lations that have governed telecommu- 
nications since 1934. Essentially, the 
new bill would require the Federal 
Communications Commission to de- 
fine a basic information highway ser- 
vice, which companies would then be 
required to provide to everyone in their 
area—rich or poor, city dwellers or 
country folk. As technology advances, 
the FCC would occasionally update 
this definition. 

Another likely provision of the new 
law is open access. Simply put, compa- 
nies will have to let other businesses 
or individuals use the wires to send 
messages; cable companies won't be 
allowed to monopolize the wires. 

Finally the White House will re- 
quire every company's information 
network to be compatible with every- 
one else's. Gore compares this situa- 
tion to the building of the transconti- 
nental railroad. If the government 
doesn't mandate a standard method of 
communicating on information net- 
works, we won't end up with a nation- 
al info highway, but with a bunch of 
disconnected fiber-optic fiefdoms. 

Despite the government's good inten- 
tions, some observers worry that com- 
panies will find loopholes. They point 
out that when Congress tried to keep 
cable rates down by capping prices for 
basic service, some cable companies 
found ways to sidestep the regulations, 
forcing the new FCC chairman, Reed 
Hundt, to lower rates once again last 
winter. Lewis Lapham of Harper's sus- 
pects that, instead of nurturing a free- 
wheeling information highway mod- 
eled on Internet, Washington will let 
*the information highway fall captive 
to large media syndicates and cable 
companies," who are interested in 
“commerce, not expression. If that hap- 
pens...then my chances of seeing you on 
TV ten years from now will be just as 
bad as they are today." 


How will it affect my 
privacy? 


Dz: count on preserving all the pri- 
vacy you have now. This is a very 
serious issue that concerns many peo- 
ple, because what is interconnected is 
inherently more vulnerable to intru- 
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sion than what is not. Access inevitably 
fosters a loss of privacy and security of 
communication. The degree of privacy 
you'll retain will depend on the ground 
rules—not yet written—for the infor- 
mation superhighway. 

“Privacy should be carefully protect- 
ed and extended," says a position pa- 
per of the Telecommunications Policy 
Roundtable. The Roundtable consists 
of more than 70 public-interest organi- 
zations that have banded together to 
help steer the government's plans for 
the superhighway. 

How can we protect privacy? By 
limiting the collection of personal data 
to "the minimum necessary to provide 
specific services," says the Roundtable. 
Sharing such information with other 
highway travelers should be permitted 
only with an individual's informed con- 
sent, and individuals should be able to 
freely inspect and correct any files 
about which they are the subject. 

But two new proposals by the feder- 
al government have the potential to 
weaken, rather than safeguard, priva- 
cy, and they have prompted a storm of 
controversy. To begin with, the super- 
secret National Security Agency has 
developed something called the Es- 
crowed Encryption Standard, which it 
would like to see used by the entire 
telecommunications and computer in- 
dustry Equipment manufacturers 
would install a microchip called the 
Clipper Chip (more formally known as 
the Key Encryption Chip) as a stan- 
dard encryption device. One of the two 
80-digit binary numbers that are the 
keys to decoding a message so-encrypt- 
ed would be deposited with the Nation- 
al Institute of Standards and Technolo- 
gy; the other would be entrusted to the 
Treasury Department's Automated 
Systems Division. The catch: The FBI 
and other feds would be able to eaves- 
drop on electronic communications 
that you thought were secure because 
they had been encoded. By the end of 
February, 25,000 network users and 
others had signed a petition opposing 
the use of the Clipper Chip. 

In addition, the government is 
proposing legislation that would fur- 
ther encroach upon individual privacy. 
The Digital Telephone and Communi- 
cations Privacy Improvement Act 
would mandate the use of special soft- 
ware on computerized network 
switching equipment that will direct 
thousands of digital phone and other 
communications simultaneously. Such 
networks are an essential part of the 
information superhighway. With the 
new software, a variety of government 
agencies would be able to glean mass- 
es of information about you by moni- 
toring telephoning patterns and credit 


card transactions —all without actual- 
ly eavesdropping on your calls, and 
without having to obtain special per- 
mission, such as a subpoena. The 
FBI's charter, for example, gives it this 
ability at any time. 

“This would really lay the ground- 
work for law enforcement agencies to 
conduct intensive, real-time scrutiny 
of transactional information,” says 
Daniel Weitzner, senior staff counsel 
of the Electronic Frontier Foundation. 

But the information superhighway 
will carry all kinds of this material, in- 
cluding personal—not just busi- 
ness—matters. It will range from your 
tastes in movies, to your political affili- 
ations, to your buying habits, to your 
sexual preferences. How this informa- 
tion—some of it potentially incriminat- 
ing or valuable to others—will be pro- 
tected is one of the great unknowns. 

Computer hackers—those prank- 
sters, buccaneers, and potential ter- 
rorists of cyberspace—represent an- 
other threat well have to deal with. 
Recently, high-tech marauders were 
able to pilfer thousands of Internet 
passwords; this allowed them to read 
hundreds of professors’ e-mail. In an 
electronic monetary system, such a 
break-in could result in anything from 
a minor inconvenience to a loss of 
money and privacy. 

On the other hand, computerized 
systems give financial institutions 
much better tools for tracking transac- 
tions and spotting patterns of criminal 
behavior. For example, Visa Interna- 
tional's new computer system—itself a 
vast fiber-optic data highway—has 
helped the company slash credit card 
counterfeiting from $125 million in 
1992 to roughly $20 million in 1993. 
And it’s saved banks that issue Visa 
cards more than $250 million in the 
payments of disputed charges that of- 
ten arise from improper credit card 
authorizations. 


Will there be societal 
benefits? 


f all goes as planned, the outlook is 

for American people to become better 
educated, healthier, more productive, 
more informed, better entertained, 
and, through increased interpersonal 
communication, more tolerant of indi- 
vidual beliefs. | 

In the administration's view, the in- 
formation superhighway will trans- 
form America into a place where every- 
one, rich and poor, can tap into 
libraries whose contents total tens of 
millions of volumes—the world's accu- 
mulated knowledge—and where school 
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children can interact with other class- 
es, teachers, and experts thousands of 
miles away. (The Jason Project, in 
which children are hooked up to scien- 
tists in the field via an interactive com- 
plex of computers, fiber-optics, and a 
communications satellite, is an out- 
standing example of the educational 
potential of the information superhigh- 
way.) America will be a place where 
physicians can view their patients’ 
CAT scans and monitor their treat- 
ments closely, even if a patient is in an 
isolated community and the doctor is at 
a big-city hospital. 


What other applications 
might develop? 


* Electronic voting. Only 55 percent of 
the voting-age population cast their 
ballots in the 1992 presidential race. 
Electronic voting could improve that 
ratio considerably. The likelihood of 
such a change is, however, remote for 
the time being. 

e Other federal services. Social Securi- 
ty and Medicare forms could be ad- 
ministered electronically, just as in- 
come tax returns are beginning to be 
processed, with similar advantages. 

e Community services. The highway's 
huge capacity should vastly increase 
opportunities for community program- 
ming. Here are some possibilities: 

— Interactive local-government ver- 
sions of C-Span, with town council 
members presenting their proposals to 
a remote audience of constituents, 
who ask questions via their TV sets. 

— Interactive bingo games to raise 
money for charities. 

— Electronic license-renewal ser- 
vices that would allow you to avoid 
those nightmarish lines. 


What is the downside? 


Wes already discussed the priva- 
cy issue. Another danger is that 
companies hoping to make a quick 
buck will concentrate on the gimmicky 
side of the information highway at the 
expense of its more practical uses. 
Consumers could reject these superfi- 
cial services outright—and effectively 
delay more socially useful services in 
the process. 

Another concern is that access to the 
information superhighway will natu- 
rally gravitate to those who are better 
educated, more literate, and more af- 
fluent. Some critics, using phrases like 
“informational apartheid” and “elec- 
tronic redlining,” believe this would ac- 
celerate the trend toward stratification 
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in American society: Creating informa- 
tion haves and have-nots would further 
enlarge the gaps—economic and cul- 
tural—between the middle and upper 
classes, on the one hand, and the urban 
and rural poor on the other. 


Will the information highway 
be the same everywhere? 


ot really. Possible services will dif- 

V fer. But what you can do will de- 
pend less on your location than on how 
you access the highway: by phone, TV, 
or computer. 

Ultimately, there'll be an intercon- 
nected network made up of a hodge- 
podge of different systems. Initially, 
however, several separate systems 
will be likely. Cable companies and 
their partners will provide video-on- 
demand and other entertainment ap- 
plications through TVs with enhanced 
set-top boxes. Computer companies 
will provide enhanced business on-line 
services like e-mail and database ap- 
plications through computers. Gradu- 
ally, over the years, these services will 
merge. (At this point, our transporta- 
tion system at large is probably a bet- 
ter analogy than the interstate high- 
way system. Some routes will be on 
the ground, or wired, while others, 
such as wireless systems, will be in 
the air.) Some routes will be faster and 
more expensive than others. But, in 
all likelihood, they will be intercon- 
nected, ensuring you can get wherever 
you want to go. 


is the data highway—like 
atomic power before 
ein oversold? 


[ ainly, it's being prematurely sold. 

You've heard the ads and an- 
nouncements from communications 
giants making it sound like service is 
just around the corner. Don’t believe 
it. It took half a century for phone ser- 
vice to reach most households and 
decades to build the interstate high- 
way system. Even the cable industry 
took more than a decade to wire the 
majority of U.S. residences. 

The information highway amounts 
to an equally massive effort. Some cru- 
cial pieces of hardware—such as the 
video servers needed to deliver movies- 
on-demand, or set-top boxes that make 
the bewildering array of promised ser- 
vices easy to use—don't exist yet be- 
yond a few trial situations. For exam- 
ple, Time-Warner Telecommunications 


CEO Dennis Patrick admitted in an 
interview in mid-February that his 
company had not finalized the design 
for the enhanced set-top box and re- 
mote control for a interactive TV trial 
that was scheduled to start in April. 
Sure enough, in early March, the com- 
pany postponed the start of the trial 
for several months. 

And that’s not all. Advanced data- 
compression technologies necessary 
for sending vast quantities of material 
have barely begun in actual cable net- 
work trials. The software require- 
ments for switching video-on-demand 
will be enormous; it’s analogous to 
building a phone-switching network 
for Manhattan from scratch. 

Predicts John Aronsohn, a telecom- 
munications consultant at the Yankee 
Group in Boston: "It'll be three to five 
years before these services are de- 
ployed on a major scale in large cities, 
a decade before they reach most of 
suburbia, and longer than that for ru- 
ral areas." 

Executives at some computer compa- 
nies—who know from experience how 
unanticipated snags often delay the in- 
troduction of new products—are even 
more skeptical, saying it'll take decades 
before something resembling an infor- 
mation highway to the home exists. 

What about all those ads? Most re- 
fer to small-scale trials of interactive 
TV with limited applications. Ar- 
guably the most advanced test yet, 
Time-Warner’s Orlando trial, will offer 
50 to 100 movies on demand to about 
4,000 customers. Even this limited op- 
eration demands more than a dozen 
$1 million supercomputer video 
servers to do the job. 


Is it possible that the info 
highway will be a bust? 


ne way or another, the highway 

will happen. It’s an inevitable ex- 
tension of the computer networks and 
communications that already exist. In 
the same way that the personal com- 
puter is an all-purpose text and num- 
ber-cruncher, the information high- 
way represents an all-purpose 
communications tool. If one company 
doesn't see the possibilities, another 
will. What's not set in stone is exactly 
who will build it, when it will happen, 
or even what applications will prove 
the most popular. As the recent col- 
lapse of the Bell Atlantic/Tele-Com- 
munications merger demonstrates, an 
apparent information highway jugger- 
naut can disappear overnight. But the 
technologies and visions that are driv- 
ing the concept will remain. 
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7497 Anderson Road Ж ! тагтазте 
BEpROGK 222 e Е School of Locksmithing ; GRAND RAPIDS, MN 55744 
t YES! Send the FREE INFORMATION PACKAGE. and the ў | "FT Dept. АРС0445 tici i 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL. 7 925 Oak Street, Scranton, РА 18515 | 
i NC EET К zT IF YOU'RE NOT 
Print Name U Name Age 21 
| _— ————— | RECYCLING 
ee аша | Address NG 
E А os | YOU'RE THROWN 
! 111159 IT ALL AWAY. 
| City/State/Zip I і State Zip - | 
| Prone(musTave e a a DE EE oo 4 1-000-CALL-EDI 


EF m 


Pre-cut dome home kits in a variety of floor plans up 

to 3,000 sq. ft. Complete kits start 05 low as 56,120. 

Attractive, easy-to-assemble, energy-efficient. 512 for 
, new 100-poge catalog package. Color video 58 more. 


А TIMBERLINE GEODESICS 


| rper St., Berkeley, CA 94704 1-800-DOME-HOME 


HYDRO 1 
IMAGNATRAC.! 
No Belts...All-Hydraulic Drive! I 


Use for excavating, clearing, - 


БІЗ, @ CATALOG ... $2.00 I 
C @ VIDEO ........... $9.50 I 
iu dy d 6 BROCHURE .. Free П 

® Technical Manual - $8.50 I 


577 222 STRUCK: -KIT • Вох 307 «Пері: Pss4 |! 
CEDARBURG, WISCONSIN 53012 # 


i EC. CEDARBURG, WISCON шш шш ee ша 


7 S of 


World's Largest 
b Discount Catalo 

22% не 3 FREE МЮ EOS 
E. ғ; "ыт i or È 

€ d me a Customer SEn cs i shiping 

ALL SUBJECTS T | ij wd, 

AT CLEARANCE PRICES! [i AE P & | LIQUIDATION CENTER 0е0р554 

State Your Preferences! i ЕРЕ Box 85311, Hollywood, CA 90072 


DESCRAMBLERS| 


Best Prices in the U.S.A.! 
| Guaranteed to Work! 


| WE WILL BEAT ANY PRICE! | 


JERROLD PANASONIC 


SCIENTIFIC ATLANTA 


The Newest & the Latest 


| DMTB-A - all Jerrold Impulse & 
| Starcom series 
SA3-DFA -all Scientific Atlantas 
incl. 8536, 8536+, 8580, 
Drop-field 
- .all Pioneer systems 
ALSO 
FTB3, SA3, TZPC145G 
| FAST SHIPMENTS | 
| 30 DAY MONEY BACK GUARANTEE | 
FREE CATALOG & INFORMATION 


1 -800-772-6244 


4100 М. Powerline Rd. Bldg. F-4 Pompano Beach FL 33073 
NO FLORIDA SALES! 


PN-3A 


PIONEER | 


| Revolutionary "2-іп-1" 


THE BEST BUYS IN SPIRAL a 


OAK VICTORIAN 


la f 


| اوت‎ | 
3300 "УТ! 
ашна 


For 4' 
[^t 8'0" to 
|” 1/2") 4 


*F,O.B. Broomall, PA - ` Other Diameters, floor-to-floor heights, and Welded Units available, Made in the U.S.A. 
EASY-TO-ASSEMBLE-KITS (Metal Call or Write for Free Color Brochure: 
Kits in stock for immediate shipping or pick-up) Toll Free: 800-523-7427 Ext. PS54 The Iron Shop, 
WAREHOUSE LOCATIONS IN: Dept P854, Box 547, 400 Reed Rd., Broomall, PA 19008 
(610) 544-7100 Soecilv- мәні Oak 

(909) 598-5766 om چچ ڪڪ‎ 
(813) 923-1479 T 

(713) 789-0648 Address 

1708] 952-9010 City 
(203) 325-8466 


NOW! 
Broomall, PA 
Pomona, CA 
| Sarasota, FL 
| Houston, TX 
| Chicago, IL 
| Stamford, CT 


From the Leading Manufacturer 
of Spiral Stairs 


Victorian 


- State Zip 
MasterCard * Visa « Amex * Discover 


THE IRON SHOP. 


“The Iron shop 1993 


Takes the place of both your hand-held 
trimmer and small-wheels rotary mower! 


The — - 
rolls "li h г a aher 
on two BIG WHEELS! 


‘TRIMS far easier, better, | 7 
more pred y than | е" 


шы. j *Perfect 
E for ALL 

Af mowing апа 
trimming 


hand-held trimmers. л - f 

Plus, MOWS ж ғ around smaller 
everything from whole & properties, vacation 
lawns (even wet!) to homes, etc... and 
tough, waist-high for finish-up 
|growth with ease! mowing and 
‘Rocks, roots, trimming after 
stumps, etc., do it | алы riding mowers 
no harm because УО у Jon larger parcels. 
the "DR®" has ' / NEN A delight for 
e Яса ieee anyone to use! 
to bend | 
or dull. y B FREE 


(800) 84S-SSSS | 


`! Please rush FREE DETAILS of the Revo реке 


бо, WHY HASSLE with 7 FAS evi 
hand-held trimmers or small- ыы for. Mangal, Electric: Starting, PRO and vh 
wheels mowers? Please call pes Models and "Off-Season" Savings now in effect. 
TOLL FREE or mail coupon at j "*™ 
right for FREE DETAILS (мн | ж” Е 


about the Revolutionary D в 15 COUNTRY HOME PRODUCTS®, Dept. 38405 
T IMER/MOWER! Ferry Road, Box 89, Charlotte, VT 05445 


L = SSOP E a cm 


MELT METAL! 


Set up complete foundry! Build a low-cost, high-temp 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- 
to, & secrets! Highest quality how-to books, new and 
old, show you how! Write for a complete catalog! 


POUND IRON! 


Blacksmithing and forging manuals, books, plans, 
projects, and much more! Write for a catalog! 


BUILD MACHINES! 


Build a metal cutting lathe, shaper, milling machine, 
sheet metal brake, bandsaw, more! Learn to restore 
machine tools, spin metal, more! Build 
i. one-lung gas. engines, Stirling & 
steam engines, more! Build tools, 
$ shop accessories, more! Build a 
ge, complete metalworking shop! 
\ Low-cost! Incredible! Write! 


Bc» Write for a 
СА CATALOG! 


ЖҰ? Send $1.00 for your personal 
7 J copy of our giant metal working 
catalog! Learn secrets and skills 
you never thought possible. Hun- 

| dreds of guaranteed quality books! You'll be amazed! 
шш for а comp lete catalo 8 TODAY! О Do it NOW! | 


- 


| ox: Metalworking Books, 
Box 538-ETF , Bradley IL 60915 


[ | Send a Technical Books Catalog! $1.00 is enclosed! 


і МИН a: ee i 
i | ы ——  —— лыла  — ў 
Ге” State _ Zip 


eee ee... 


TALLER!! 


SIZES: 5-12 
WIDTHS: B-EEE 


BUSINESS 
OVER 50 YEARS!! 
Tired of being short? Our quality leather 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to З" TALLER, depend- | 
| ing on the style. Over 100 styles to | 
| choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-B 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
ELEVATORS? [ 


RICHLEE SHOE CO., DEPT. PS45 
Р.0. BOX 3566, FREDERICK, MD 21705 


Алел ам," 
BEDROOM ORGANIZER 


SPRING AND 
MATTRESS 


REPLACES f suipsuss УУД 
BED m ا‎ EF 
FRAME / = / ғар / 
1 E "LE Pa : ri 
6 FT. LONG SALE j / 
DRAWER | à 


DUSTPROOF 
UNDERBED 
DRESSER 


CEDAR 
CLOTHES 
PROTECTORS 


7 to 16 


SELF CLOSING DOORS DRAWERS 


PUT A DRESSER UNDER ANY BED 


FREE CATALOG 1-800-782-4825 


FROM $139 


8 Со ага 


PAINT REMOVAL 
апа SANDING TOOLS 


е POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

е STRIPS 1 SQ. FT. IN 15 SEC. 


$344 SANDER VAC" арас 
e FOR DUST-FREE SANDING : %- 

OF MOST SURFACES. INDOOR 

and OUTDOOR USE, 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


Comfort: 


Breakthrough! 


• Imagine a mattress that cradles 
you in ultimate comfort. It feels as 
if it were made just for you. 


e Select Comfort’s air cushion 
design conforms precisely to 
your body’s contours. Perfect for 
back pain sufferers. 


Does Your Mattress 
Pass This Comfort Comparison? 
Select 

Comfort 
Adjustable М [] О О 
Firmness 
Each Side MM O ш Г] 
Adjusts 
Separately 
No Springs M OF O O0 
or Pressure 


Sealy Simmons Serta 


Points 

90 Night Ww Û 
Risk-Free Trial 

20 Year М o 
Warranty 


е You adjust the firmness to meet 
your own body’s specific needs. 


е Each side of the mattress сап 
be adjusted independently. 


e 20 Year Limited Warranty. 
FREE VIDEO And Brochure 


сап -800-831 -1211 
| C] YES! Please rush 


i me your Sleep Better On 
! Air information kit plus 
information on your 20 year 

ı warranty and RISK-FREE 90 Night Trial! 
| 

[ 

i 


Name 
Address 
! City | 
! Evening Phone ( 


SELECT COMFORT: 


CORPORATION 
9301 75th Ave. N., Minneapolis, MN 55428-1003 | 
! © Select Comfort Corp. 1994 Dept 2963 | 


га Zip 


— 
мара ала а. даа бысы 


a 


EXPLORE = ove INTERNET 


s | ——— FREE! 


Northern 


Ji the Pros and Handymen Shop 


ER SALE! 


DELPHI is the only major online 
service to offer you full access to the 
Internet. And now you can explore 

-this incredible resource with no risk. 


You get 5 hours of evening/weekend БӘСІреск Эрга S 


Holds up to 5.3 gallons. Easy 
eer access to try it out for free! lever action pump gives you 
panne, song Use electronic mail to exchange E ey чену ед 

other eleven | ; 5 о Sl. Nylon Bushing 
TENIS messages with over 20 million people and pressure chamber. 
ons of Times throughout the world. Download programs and files using "FTP" | “oven Белесте 
“араг, and connect in real-time to other networks using "Telnet." Meet | C pk carrying straps. 
0 commend the JOHNSON CAMPI people from around the world with "Internet Relay Chat" and 4 = #363 
g advertisers JOHNSON FISHING/MINN КОТА check out "Usenet News", the world's largest bulletin board with кес RE PTET 
Powerful 10-Band 
рарын ا‎ m a Shortwave Radio 
| | ership for Envir- If you're not familiar with these terms, don't worry; | listen to the world plus 
lal DELPHI has expert online assistants and a large collection of gs air traffic controllers, 
al Education pro- iin finc b : dini hel жак ӘЙ police, CB-ers, local U.S. 
Ин was created elp files, books, and other resources to help you get started. | Wetter Pinsent 
| After the free trial you сап choose from two low-cost broadcasts, AM and 
Mirror Magazines 3 FM stations and 
- membership plans. With rates as low as $ı per hour, no other audo casetes 
rage stem online service offers so much for so little. #16022 
t qualified young | E. 
|d women to the Ss-Hour Free Trial! 
levels of the study Dial by modem, 1-800-365-4636 Preckum Wanker 
ionmental problems Blasts out 1.8 gallons 


Press return a few times, At Password, enter PSM45 ( 
coc | per minute at 1250 PSI. 

115 Volt motor draws 
12.5 Amps. 24-foot 
hose, 0/60° spray 
tip, gun. 
#157193 


3 Ultrasonic 
PestChasers* 
Rats, mice, 
cockroaches, fleas 
and many insects 
STAY AWAY 
because the 
ultrasonic sounds 
f drive them 

BONKERS! Just plug 

{ into wall outlets. 

4 Guards а 300 to 500 
square foot area. 

| #16192 


INTERNET 


Offer applies for new members only. A valid credit card is required for immediate access 
Other restrictions apply. Complete details are provided during the toll-free registration. 
Questions? Call 1-800-695-4005 (votre). Send e-mail to INFO delphi com 


'RSHIP FOR ENVIRONMENTAL EDUCATION 


Earn $4,000 Per Month 
From Your Home 


With A Computer! 


Career Opportunities! 


Get Your Specialized Associate Degree 
or Career Diploma at Home in Spare Time 
Now without attending classes and 
with no previous experience, you 
can train for a money-making 
career...even get a Degree. Send for 
free facts in the field that interests 


Driveway Defender 

sensor monitors your driveway 
around the clock. When it 

detects a vehicle, person or 

animal moving within 50 feet, it 
sends a radio signal ro the 

icr de receiver in your home. 
B RECEIVER buzzes for 4 seconds 
and resets itself. Plugs into a 


you most. See how easy it is to train 110 Volt outlet 
at home for a new career or job “ #33142 
ent. 


Begin part-time aid still r retain n без security of your 
present position. We offer 20 services you can 
perform for your community from your home. No 


1 


| The Radio Fence* 
Keeps your pet ON 


CALL ANYTIME—24 hours a day, 7 days a week. 


experience necessary—easy to learn. We provide | = „OR MAIL COUPON TODAY = your property, OUT of 
| | training and computer. For FREE explanation i me! international Correspondence Schools | the street. For yards 


up to 2 acres. Includes б 
transmitter, receiver 
with collar and 


since 1600) Dept. APCS44S, 925 Oak Street, Scranton, РА 18515 | 


| Please send me free information on how | can study at home for the 1 к 
| salesman ий vst CHECK ONE BOXOMY on and по contacts, a long-lasting Eia 
battery, boundary wire 


TECHNOLOGY DEGREE PROGRAMS | and 50 training flags. 


cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


а аы а s Ма - Civil Engineering Technology — | #3775 
SPIRAL STAIRS Moni rene — e | 
$. Mgmt. ~ Marat g 15 Technology i Shipping not included. 
Coast to Coast сеи ETA CAREER DIPLOMA PROGRAMS — —— | FREE CATALOG! 
| FREE ENCLOSED | Г Gier iam BE Send or call for your FREE Discount Catalog 
ea | | Sendor call for your | 3 à 
TREAD ENDS Г rra Computer Spec | <> ORDER TOLL FREE 
$220.00 VALUE ÛJ Desktop Publishing & “ы 
Save 30 % to 50% CFs балын = ا‎ | 1 -800-533-5545 
Strong Steel Frame = JoumalismvShort Story Writing | = Sale Prices Good Thru 5/31/44 Key #36371 
{| Oak or Brass options E: ON Duong | TN $9 m | 
| 3'6" to 7' Diameter ГІ Teacher Aide | 1 Мате i 
Easy To Install m Medical Transcriptionist | | gAddress 1 
| FREE BROCHURE Сии: qa І 
Call or Write - за — o —— Nit. | | City State Zip І 
Mies В 6 І Key #36371 SEND TO: NORTHERN, i 
— 7 ох urnsville, 
SALTER INDUSTRIES d cte ip | Р.О. Box 1219, Burnsville, MN 55337-0219 


P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 IEP 


Кын касы ж. қаты 


Popular 
science 


INOW! A Galaxy of Savings 


GET RID OF ENDLESS 
MONTHLY EQUIPMENT | 
` RENTAL FEES! 

Owning your cable 
equipment saves you the 
high cost of monthly rental 
charges, and gives you 
complete control of 

|. your TV. 


»JERROLU 


| 


We have the Best i i 


CONVERTERS & 
DESCRAMBLERS! 


` Everquest * Panasonic • Jerrold • Zenith * Pioneer 
Scientific Atlanta * Oak е Eagle е Hamlin % Tocom 


1 800 624-1150 


Member of 


ы National Consumer 
MD iia "i 


_ 875 S. 72nd Street * mata I1 05: "- 221) 


* Descramblers 

• All Makes & Models 

• Quantity Discounts SE e 
е 30-day Money Back Chiarantee • Best Warranties 


Show Time Cable COD 
643 N 98th St STE 260 MasterC ard 


Omaha, NE 68114 Visa ж Amex 


1-800-643-4258 Discover 


STOP JAMMING ME! 


If you rent video tapes, they’ re jamming you too!! 


When playing back rented movies you will notice annoying flashes, | 
_ «=~, streaks, jitters. This is caused by copy protection jamming embedded іп 


: 7 | ср, the video. The MVE2000 will spot and completely eliminate Macrovision | 


and all current copy protection giving you a crystal clear picture. 


we. Guaranteed - 1 year - 30 Day Money Back | 
zw Eliminates all 
y Î * Works on all TV's, VCR's, Beta 
| * Completely Automatic no adjustments | 
* Digital state of the art 
MV E5000 | 7599. 95 


Mist AC pe 1-800-967-2603 


/Н Distributors Unlimited » 643 М. 98th Street, STE 254 ERE 
| We ship retail ee Jday . Е 


select services 


MVE2000 - 559.95 
with 9 s 
"—€— ee аз 
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Classified Opportunity Mart 


FREE CATALOG 


SOLAR TRIKE & CAR VIDEO) 


To advertise in this secti 
call Randi or Paul 
800-445-2714 


TRUMARK WRIST-ROCKET ° 
225 Yard Range! Folding 9 75 ОО 


slingshot holds ammo іп handle. 
$15.00 buys slingshot, 70 rounds of white 
Tracer ® brand ammo, and extra band assembly. 


— TM SNAPSHOT 
: — = ; S $12 95 марты 


POSTAGE PAID: SE! 
м CHECK OR MONEY ORDER ` 


SHOT 
REPEATER! 


Semi-automatically shoots 
six shots in rapid-fire-succession. 
12" barrel shoots bands up to 30 feet 
Black plastic stock with rotating starwheel. 


CABLE TV 
DESCRAMBLERS 
Converters & Accessories 

SAVE MONEY! OWN YOUR EQUIPMEN 
You now have a choice ! 
own your cable equipmer 
to access all premium an 
basic channels. We otie 
the lowest prices on a 
major brand name 
including Zenith, Јегго! 
Scientific Atlanta, Tocom, and Pioneer. FREE 3 
day trial period and one year . 80, if yo 
are tired of paying the rising cost of Cable TV... 


CALL FOR YOUR FREE CATALOG TODA 
Add-on Cable Company 
800/334-8475 
AMEX/VISA/MASTERCARD/COD 
| COMPUTER ERASE 
| BAD CREDIT FREE 
NS TI A NTLY 


Add tens of years of AAA credi in your credit М 
енны 100% Legal [i FREE E DETAIL 


* CABLE T.V. BOXES - ALL TYPES ° 
* LOW PRICES - DEALER PRICES ° 


` ACE PRODUCTS 
1-800- 234- 0726 


Informative 
Entertaining 
$9.50 


е. ||| 325 N. МОСЫ Dr. #1557, 
Т Bevery НИЕ, CA. 90205 
шив тшп шош они шыр cm wq 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, ТОСОМ, PIONEER, HAMLIN, ETC. 
* ONE YEAR WARRANTY ON 
PRODUCTS IN WRITING! 


ж Buy 2 SAVE 10% ON SECOND 
UNIT. 


Ж EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


ТКА 


: | * FRIENDLY, COURTEOUS 
ELECTRONICS ame 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


40-DaAy No-Risk TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


д CHANNELS) 


SABLE - 


QUIPMENT <r 


CABLE TV "" N 
Converters & Descramblers | 
“Тосот * Oak | 

* Jerrold * SA | 
*Zenith * More 
Why tolerate unbearable, monthly 


fees when you can buy for less 
dt Multi-Vision? 


н SEM — PROTECTION FOR: 
REENHOUS, 5 Тоо! STARTING AT cars, Trucks, RV's. 

' ie bus Т % 199 аа, posts, 
| otorcycles, Hot 

"FREE DOORS | E | be гоо, اا‎ Concrete, 
a | ИРЕ Н АИ ШЫ i orkshops, Gov't and Industrial 

Ше : { 7 aN o Contracts, Sandblasting, Cami w 
а no npa Shelter, Linie 


Durable Dupont® Caner with 
r Door. — و‎ from 


ity. No 
roperty taxes or permit required. 

Coton last up to 20 Years. We 
to Your Door! CALL NOW! 


AS 20 x8 469 DEALER 


Wem ыы ا‎ 8 & EXPORTERS WELCOME! 
TTE Toll Free 1-800-932-9344 | Ext. 


203-781-8000 ? 227 DIRECT AND SAVE! 
FAX: 203-781-8005 _OPEN TO THE PUBLIC | 


2 Ей 30 DAY MONEY BACK GUARANTEE! - 


BUY FACTORY 


GOVE GARAGES 


ЕТ ысы [. ALL WEATHER SHELTERS 


= = 


We offer а full line of original and aftermarket 
descramblers for Jerrold, Pioneer, Zenith, 


PISTOL CROSSBOW 


Available —Now on | 


Panasonic, Coble TV Converter 
| е Portable 
e Powerful 
Draw Weight 


VIDEO STABILIZER 
Allews you to сору movies protected by 
Macrovition and other copy protection syt- 


дни Бону included e Accuracy о 
ALL 800-487-2225 || |* Outstanding 


Performance 


5325-9 Falls al Heure Rd. Suse 310. Вовед. HC 27815 


ORDER NOW 


ERNATIONAL UFO LIBRARY MAGAZINE 
p Articles per issue from around the 
prid. See real UFO an ET's in this 4 Жы 
lor Award- Winning Non Tabloid Style kiita 
agazine. Newsstand $4.95. Gissues |-: 
9.95 or Save 44%- 18 Issues $49.95 [7 
jd receive a FREE UFO Baseball Cap. 


| S: -Target Included 
- Diecast Gun Body - 5 Alum.-Tipped Bolts 
- Polyester String - Suspension Steel Bow 


For immediate delivery send check or money order: | 


RDS CO., 
156 Colony Ln., Manalapan, NJ 07726| 


AMAZE YOUR FRIENDS!! 
Shoot ball hundreds of feat in the air! Great 
at parties, picnics, for fun, or just for the boom! 


wq 
Scien 

BUILD IT — cowsTRUC 

YOURSELF 

For under $20.00 

PAS E 00 ЕА. | MUST 

TWO FOR $5.00 BE 18 

SPECIFY SIZES _YAS. | 


Three sizes available: 
SOFT BALL 
TENNIS BALL 
RACKET BALL 


SEND TO: 


EASLEY, SC 29641 


— SA : ONE or or THAEE P PERSON | 

Buy Factory Direct. Bult yourse | a ce | 
uy Factory Dir yourse оною | 
пенси at rf О - Ma COD 


Snipoing and H 8100! Liu 
Every MR Money Back Guarantee 


С. X. BLASTER CO., INC. 


x32: +0 „жшт 
5x56 ° 50 x124 کے‎ 
00-888-4606 Seas 


STEELIMOSTER 


Most Powerful] 


| Cert. CK. or Money Order Only. 
MASTER PLA PLANNERS] | | 


WATER BALLOON LAUNCHER | 


|Retai 


13218 Jessica Dr., Spring на, FL 34609 1-800-441- 1047 


CABLE TV DESCRAMBLERS 


CONVERTERS 


AT UNBELIEVABLE PRICES 


JERROLD 
OAK * HAMLIN 
ZENITH 

PIONEER 


SCIENTIFIC 
ATLANTA 


Converters as low as 


$59 


са! 1(800)950-9145 


_ READY ТО SHIP 
y One Year 
Warranty 


„кҥҥ 
„ыж 
med 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 — NO NY SALES 


BUILD YOUR OWN 


ROCKET MOTORS! 


© UP TO 80 POUNDS THRUST! 
9 USING SIMPLE MATERIALS! 
© FOR JUST PENNIES APIECE! 


Homemade rockets go together quickly (е 
homemade fertilirer/charcoal fuel 
П» thousands of feet! Speeds to MAC НІ! 


. Write tor our catalogue, and we'll send you а | 
ofa end тый 


working sam rucked 
igniter AND leach you how to make vourown 
homemade госке motor caungs, ‘all wang 
materials you'll find around vom house. 


SEND $2.00 TO: 
MM PS7, THE TELEFLITE 
COR 


PORATION, 11620 Kitching, | 


Moreno Valley, CA 92387 


ES. LITTLE GIANT 
Í FRUIT PICKER 


NO LADDER NEEDED 
IDEAL FOR HANDICAPPED 
DOES NOT DAMAGE FRUIT 
OR SHAKE BRANCHES 


Pick - Pears * Apples • Peaches « Oranges Etc. 
Large & Med. - Lemon * Lime « Plums * Kiwi Fruit 
Reach 17ft + Standing On the Ground 


Only $39.95+5Н $5.00 To Order РАТ. Pending 


LITTLE GIANT 
FRUIT PICKER 
R.T. 2, BOX 409, Comanche, OK. 73529 

Ph. (405) 439-6037 


EASY TO USE 
FIELD TESTED 


Plazac Sales, Inc. TO WE 
JERROLD PANASONIC SA'S E 
CABLE TV CONVERTERS PLU 


Se paci Dealer Prices! «Compare our Low 
Pr 


ices! "Guaranteed Prices + Warranties! 
«Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


Sorry no NJ. sales. Dealers Wanted. 


1-800-906-6664 


CABLE BOX 


WHOLESALERS, INC. 
BEST BOXES 
BEST PRICES 
Immediate 


Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


CABLE DIRECT 


: Now уг = tune-in to your E! 
avarite ca ramming à 
SAVE $1008 - s. EVEN 51 0008. 
on premium ul, 


CABLE TV 
EQUIPMENT 


| | Converters * Descramblers * Filters" 


MONEY 
GUARANTEE! 


MODERN ELECTRONICS 
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ELECTRONICS 


3250 Hatch Rd. Suite 1 C- Cedar Park, TX 78613 


23 соо DEF 


SODA MATIC 


REUSABLE DISPENSER 
KEEPS BEVERAGES 
CARBONATED 


It uses the carbonation 

to propel the liquid up 

through the straw, fits 

all standard screw-top 

bottles worldwide. 

NO MORE FLAT SODA. 
SODA MATIC CONVENIENT, 
SAVE TIME AND MONEY! 


MAIL ORDER PRICE $7. each + $1.50 shipping. 


SODA MATIC USA. 7056 CONVOY COURT, 
SAN DIEGO, CALIFORNIA 92111 

TEL: (619) 277-4200 FAX: (619) 277-3131 
WANTED: RETAILERS, DEALERS FOR SHOWS AND 


FAIRS, DISTRIBUTORS, REPRESENTATIVES US AND 
INTERNATIONAL. 


Money Back Guarantee 


1-800-535-1843 


LOWEST PRICES!! Quantity Discounts! 


DEALERS WANTED 9-6 MON-FRI 


EARN EXTRA SSS SAT 10-2 CST 


Pease Fava MODEL usad in yi 


Call us Last 
and $ave ! 


ur araa When caving 


PQ Box 49503-PS 
MPLS. MN 55449 


Argo 8x8 & 6x6 are the most popular light 
amphibious off-road vehicles in the world. 
For the dealer nearest you 


call TOLL FREE 1-800-561-9508. 
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CNC Concepts Inc] 


CABLE 
T.V. BOXES 


| CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 


(227 PATENTED HYDROPLANE 
nue | Wort Sink or Tip Over 
т Runs Circles Around the 
Jet Ms 
Complete Kits Available 
Easy Assembly 
Photo & Info Package 
Action Video 
Photos & Info Package - $9.95 + $2.00 S/H 
Action Video = $24.95 + $2.00 SH 
Johnson Majo, 516 No. 2nd, Cherokee, lowa 51012 


ALTERNATE ENERGY 


Free Energy Journal, Keep informed of F/E 
technology. F/E now capitalized! Yearly sub- 
scription $25 /U.S., S.E.A, PO Вох 11422, 
Clearwater, FL. 34616. 


AQUA FUEL- FREE FUEL FROM WATER. 
FOR AUTO OR HOME. HYDROGEN CELL IS 
MADE FROM P. V.C. CLEAR GRAPHIC PLANS. 
$15.00 F.R. RESEARCH, PO BOX 3155, DU- 
LUTH, MN 55803. 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in 

Alaska. Used worldwide. Heat shops and other buildings. 
Forge. foundry, and other uses. 
Send $5.00 


Waste Oil Plans, Dept Р, 
| б Box 1148, Fort Benton, 
140,000 BTU MT 59442 


BACKYARD SOLAR ALCOHOL REFINERY 


plans. Includes converting cars to alcohol. 


$9.95. HomeGen, Box 815, Pleaston, CA 94566. 


FREE CATALOG! ANTI-GRAVITY, FREE 
ENERGY, TESLA TECHNOLOGY, WIERD SCI- 
ENCE! ADVENTURES UNLIMITED: BOX 74, 
KEMPTON, IL 60946. 


FREE ENERGY! Fuel-Less Motors and Gener- 


ators! H&A, R2EPS Bowling Green, МО 
63334-9350. 


FREE ENERGY SYSTEMS. Great catalog! 
Send $2. DWFrench, РОВ 2010(FRES), 
Sparks, NV 89432. 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, 4194 Southpark Village, 
3803 Calgary Trail, Suite 1331, Edmonton, AB, 
T6J БМВ. 


GIANT SOLAR PANELS $44.00! Catalog $3.00 
QUAD ENERGY, P.O. Box 690073, Houston, TX 
77269. 713-259-0393 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Easy Plans. Free in- 
formation. ABCO, Box 306-85, Seminary, MS 
39479 


Solar, Wind, Water and H2 Power Hands-on 
Workshops: Solar Energy International, Box 
715, Carbondale, CO 81623, 303-963-8855 


SURPLUS WINDMILLS, Nickel Cadnium 
12/24V Batteries 35LB ea. Camouflage nets, 
Helicopters & Components, DC Helicopters, 


| RD1, Cohocton, МҮ 14826. FAX 716-384-5080, 
| $7. Info. Pkg. 


ARTS & CRAFTS 


MAKE BIG MONEY creating Neon Art for 


‘Home/Business, Van Auto. Free Information, 


522 Myrtle, Arlington, Texas 76018 
MASTERPIECE REPLICAS of 19th Century's 


| greatest Oil Paintings, Museum Collections, 


Handwork like, touchable Brushstrokes, starting 


| $9.95 Details $1.00 Linamrk, Box 102003, Ft. 


Worth, TX 76185 


NOW, RELIEF CARVING MADE EASY! Leam 


easily and rapidly, with this step by step method. 
You get instructions for wood, antler and stone! 
Send $8.95 and a SASE to; Art Attack P.O. Box # 
450566 Kissimmee, FL 34745-0566 


| ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE EN- | | 


ERGY” GENERATORS! 200 UNCONVEN- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250, Jean, NV 89019. 


AUTOMOBILES 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


Triple MPG - Vapor Carburetor. Free informa- 
tion. P.O. Box 2621 Spring Valley, CA 91979 


ELECTRIC CARS, GO-CARTS & SCOOTERS 
інің Plans, Videos, Motors, 


ES Controls, Instruments, 
= ^. Kits & Complete Vehicles 


Color brochure & catalog- 
DORAN MOTOR COMPANY | information or: 

6280 SUNRISE MEADOWS LOOP f $6 | 

RENO, МҰ 89509 USA SATI НИ М 
(702) 358-7356 ж 45 OVERSEAS ORDERS ADD $5.00 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 


earn money. Costs less than $150.00. Guar- 
anteed. Free Information, call: 800-647-1771. 


WYOMING INSTRUMENTS - A NAME TO BE 
TRUSTED. 


ny i _ and sctewdrlver, you can 


—— — ^). pstol either or both on 
Ы: your vehicle for only 
$25 in parts. 


send $19 Кейт, дәлдігі plans С Сей. cheq. or money order ony, 
NOROSE INC. RR. £3 Welland, Ont. Canada, L3B-5Né 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. 805-962-8000 Ext.S-20025 


CORVAIR 


аја Over 10,000 new, used & 
performance parts in our 
500 pg. illustrated catalog: 


Rushed - $4.00 (in U.S.A.) 
CLARK'S CORVAIR PARTS,INC. 
Rt 2,Box PS, Shelburne, Ma. 01370 

(413)625.9776 
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| information. H&A, R2PS Bowling Green, 


| Vegas, NV 89128. 


AUTOMOBILES 
VAPOR CARBURETOR TRIPLES MPG. F 


63334-9350. 


DUM — 


ل 

MWorkl's Largest сна сағ 
каа marketplace 

yer BOO pages sach month 

filled with (ызат of ade 

for old cars, parts, services, 

supplies, Hanani & more. 


NINE GANT ISSUES 


Ci — BH ЖЕҢ Бенд) 


Y 


$43.50 in Canada. 
GST included. U.S. funds only. 
Vermont residents add 5% sales tax. 
Call 1-800-227-4373, ext. 550 оғ 1-802-442-3101, ext. 5 

to use your МОМА, ot send payment to: 


Motor News 


Р.О. Box 100-511711, Bennington, Vermont 05 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Ва 
Price: HV Technologies, 7505 Barkentine, 


AVIATION 


"A Beginner’ s Guide to Ultralight Flying” 
minutes. VISA/MC Call 316-634-1166 Chack 
FitzGerald Video, 2343 Stoneybrook, Wic 
KS. 67226. $29.95. 


Елу Goff in One Weak - Comes Completa "d Questions ol 
poem T m TE Customer Service 
1/2 hour Action Vidan $ (816) 637-286 
Info Pack & Video Combo Li : 

PAL | КЕ urmpean Fora Video..... ч 
[into Pack & & PAL Vi dan 32: $55. 


ан ado E 


AIRBOATS - Hovercraft - Neq: Propell 
Engines, Plans. Catalog $5.00. Arrowprop, f 
610P, Meeker, OK 74855. 


BOOMERANGS! HI -TECH DESIGNS. А 
ing Science Project Fun...Returns! FREE Cd 
log. BoomerangMan, 1806-2 N. ard, Monroe, 
71201 -4222. 


FASTEST, SIMPLEST, QUIETEST HOV 
CRAFTS. 18 DESIGNS. CATALOG $2.00 В 
281B CORDOVA, IL-61242 


ҮЛГІ номевинт HELICOPTE 


Tinlest 


гч 
MEF cost 


e Comas one pim 
“Сап be stored anywhere 
a Powered by Go- Kor ча 
s Ma license heeded 


G-1 Construction Plans: |e i 


ы ur i 
a 


(Add 53 post. Foreign add 36) 


TOUR RDFA IMCHDDES А рец ІСТІРТЕВ 
Ere Bow дао А 
Ноығтинт Huc бала нж 


Tataia anir: $10 


РО Box 51 
Faliston, MD 21047 


mn _ Orderline: 
1-4 10-583 - 6366 


GYRO-KITE(tm) "The little wind-powered 
roplane you can fly like a kite.” Lands, takes - 
hovers. $39.95. 1-800-99-ROTOR 


HOMEBUILT HELICOPTERS 7 models, 
/plans. Information $5.00. BW Rotor, Towany 
KS 67144. 


Build a SAFE Helicopte 


homebuilt helicopter HEST IS Бае «ад 
| THE COMPLETE GUIDE TO HOMEBUILT HELICOPTERS, 


j tors hse. 
БЕЛІМ ІШІ ІН 


| — FE | 
TAN WPL ee eno ao dh + S TE ОГИ ^ Vr 


H-C Guide, Box 50485, Dept. H-5, Midwest City, OK 73140 


AVIATION 


е PLANS е KITS 
COMPLETED JETS 


| BUILT BY HOME BUILDERS 

| FOR- OVER 20 YEARS! 

JET POWER" COLOR VIDEO (VHS) 29.95 

30-LB. THRUST JET BLUEPRINTS ... 25.00 

)-LB. THRUST JET BLUEPRINTS .... 15.00 
Send for FREE BROCHURES! 

$12.00 — Complete information Package 
Plus | 80-Page Technical Handbook 


BEER & WINEMAKING 


EERMAKERS Winemakers Free Catalog. 
ist Service, Free Recipes. Cellar-S, Box 
3525, Seattle, WA 98133. 800-342-1871 


GINNERS SPECIAL, Free Catalog and 
eat Prices. Call U-BREW 1-800-845-4441, 
orth Myrtle Beach, SC 29582. 


AEE BEERMAKING BOOK Catalog. Finest 
aredients, fast service. Make rich beer without 
i ditives or preservatives. 800-852-9545 SPI 


AEE CATALOG. Brew quality beer yourself 
asily. Call Windriver Brewing. 1-800-266-Hops 
+ Hours. 


INEMAKER -BEERMAKER: Free Illustrated 
italog of supplies. Semplex, PO Box 11476H, 
iinneapolis, MN 55411. 


INEMAKERS - BEERMAKERS Free Illus- 
ated Catalog - Fast Service - Large Selection - 
Isa/Mastercard - (816) 254-0242. KRAUS, Box 
350-N, Independence, MO 64054. 


BETTER HEALTH 


RBS- YOHIMBINE, PAU D'ARCO and oth- 
5. Catalog $1.00 (refundable). Jude Herbs, 
Dx 563PS, Huntington Station, NY 11746 


UIT SMOKING NOW! No weight gain, mor 


nergy, Incredibly exciting. No drugs or gim- 


icks. New proven method that works. Send 
10.00 To: RNB Marketing Box C240 1027 
avie St. Vancouver, B.C. Canada V6E 412 


ATERWISE PURIFIERS... homemade dis- 
led (800) 874-9028. Box 45982, Center Hill, FL 
3514-0459. 


BOOKS & PU BLICATIONS _ 


OMPUTER TERMS EXPLAINED (486, RAM, 
VGA, ETC.) Send $3.50 for 10pg booklet. 
piley Enterprises, RR#1 Box 555 #Р5215, 
amet, VT 05821 


ENESIS/SUPER-NINT... 
ACT. Game recording machines exist. In- 


formative. $15.00, Del World Publications, 
390 Crenshaw Blvd., Dept 707-PS, Torrance, 


"Oriental Secrets" - | 


edibly accessible to anyone worldwide!! Highly | 


BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599 


TOP RATED 4'1CKCLIVG F 
BUYER'S GUIDE, 4/93 
e Children. Touring or Utility 
« Brakes & Jogging Options 
FREE BROCHURE 
800/747-2407 
517 N. Link Lane 
Fort Collins, CO 80524 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS — PLANS — PATTERNS - EPOXY 
- FIBERGLASS — SUPPLIES -- 250 DESIGNS 
-- 6/70” -- Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies -- CATALOG -- $2.00. BOOK "Amateur 


Boatbuilding” -- $6.00. CLARKCRAFT, 16-7 
Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - Unsur- 
passed Selection. 168-page DESIGN 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box 
1804/PS3, Bellflower, CA 90706. 310/630 6258. 


Mercury - Force - New 1992 Outboards.. We 
ship. $2.00 Handling. Scott McCulloch parts. 
Electra, 610 Merrick На., Lynbrook, NY 11563 


BUSINESS OPPORTUNITIES 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw #2355, 
Torrance, CA 90501. Recorder Info: 
310-549-0997. 


$1°000’s WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 215-PS, BROOKLYN, NY 
11204. 


51,500 WEEKLY mailing our circulars!... Begin 
NOWI... FREE packet! MESA-L1, Box 4000, 
Cordova, TN 38018-4000. 


$1804 MONTHLY! Buy /sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven. week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS6 
SW 5th Street, Grants Pass, OR 97526, * 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap-PS594, 
Alexandria Bay, NY 13607-0127 


‘SCIENTIFIC BREAKTHROUGH * 


MAKE YOUR OWN GOLD 
(AS MUCH AS YOU NEED) 


Б pook теє with step-by-s 


details in making GOLD, other 


Earths 


at home or in simple labs from 


materials obtained at HOBBY SHOPS or chemical supply stores. 
* Experiments/validations conducted at major UNIVERSITIES and 


private LABORATORIES. 


| * Learn the TRUTH! A simple EXPERIMENT proves it works! 
* Special interest for students and scientists, dealers and investors in 
precious metals, and anyone interested in how the earth was formed. 


569.95 + $3.50 shipping/handling--30-day money back GUARANTEE 


Discovery Publishing. 


800-689-7780/715-427-3680 


PO Box 67. 


Westboro, WI 54490 


BUSINESS OPPORTUNITIES 


$300.00 PER DAY just mailing letters! Details 
$1.00 (cash). Moneymakers/S, Box 32368, 
Palm Beach Gardens, FL 33420. 


$392.00 from sq.ft. plywood. (HUGE DEMAND) 
Revealing proof-$1.00 (Refundable). 
Woodwins-PS, POB 859, Bridgewater, MA 
02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. | 


$4,000 WEEKLY v with your telephone answering 
machine!... Just pop in our FREE TAPES!... 
Never talk to anyonel... FREE packet!... MESA- 
DFL, Box 4000, Cordova, TN 38018-4000. 


42 MONEY MAKING REPORTS. Stop paying 
taxes on your home. Wipe out debts without 


bankrupcy. Mail letters in the USA for 3¢. Send. 


$11.95 to Zachary Trading 15530 S Cicero Av, 
Oak Forest, IL 60452 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 594ps1. Box 
3574, Newport Beach, CA 92659-8574. 
(714)722-9260. 


ASIAN IMPORT EXPERT REVEAL SECRETS. 
Free Details. SASE Box 2654, Costa Mesa, CA 
92626 


| | Be a home inspector! 
| Train at home-leam what the 
pros know. Start your own prol- 
кабе home inspection business. 
3 Free literature: 800-223-4542. 


aa ME нг 


Dept. PE109, 6065 Roswell 
Road, Alanta, Georgia 30328 


imme 


BE YOUR OWN BOSS. Earn over $100,000 per | 


year. Home based business. For business plan 
send $39.95 Check/MO to Futures International. 
Box 159281 Nashville, TN 37215 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, 
22791,(LLC), Tampa, FL 33622. 


BUY COLLECTABLES at flea markets, 
yardsales and sell to me. FREE information. 
SASE: WARD, Box 589, Boundbrook, NJ 08805 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 


` DELAWARE INCORPORATION $195 inclusive: 


(800) 800-8881; fax 302-368-1059; SIMILEX, 
INC; also Eastern European business services. 


Distribute unique electronic product. Man- 
ufacturer, Box 28307, Kenneth City, FL 33709. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


EARN AMAZING PROFITS! PERSONAL, 


HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


| FREE Advertising! 


New "Information-Highway" 
beg 


allows you to reach 
14,000,000 eager, responsive 
buyers absolutely FREE. 
Revealing new report. shows how. 
Write: Linko t А138 - < Drawer 
[519 - Jasper AR 7: 2641. i 


Earn Royalties from products used by virtually 
Every household in North America. Send $3.00 
PSI 17610 Drummond Dr, Tinley Park, IL 
60477- 7346 


EXPLOSIVE 900% OPPORTUNITY! $15,000.00 
MONTHLY EARNING POTENTIAL. No invest- 
ment. Details: BCD, Box 820562-5, Vicksburg, 
MS 39182. 


GET WEALTHY! Amazing secrets exposed! 
Complete moneymaking package! PTLS Box 
794, Manchester, CT 06045-0794. 


VENDING MACHINE Insider Secrets Free 
newsletter tells all you need. Call 800-221-6066. 


POB: 


BUSINESS OPPORTUNITIES 


HONEST $50 PER HOUR with your PC. Be your 
own Boss! No experience necessary. $1.00 and 
SASE to Erudition, Dept 1002, Box 172, Oakes 
ND, 58474 


HOW TO GET $1,000-$5,000 FREE &CLEAR 
WITHIN 30 DAYS! SEND $49.95: GATEWAY 21 
TO SUCCESS, РОВ 792, BRONX, NY 10462. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00, HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION - 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
Р5594, Alexandria Bay, New York 13607-0250 


BE YOUR OWN BOSS 
| Repair Cracked Windshields. It's Easy. We'll 


teach you how to start and run your own busi- 
| ness. Keep all the money you earn. Patented 


| Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C • Bend, OR 97708 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 


| Experience unnecessary. Free Report. Mel- 


linger, Dept. C2696, Woodland Hills, California 
91367. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


| MAILORDER MILLIONAIRE reveals money 


making secrets! Free exciting cassette. Melvin 
Powers, North Hollywood, CA 91609. 


MAKE $15,000 monthly! The Perfect Business. 


No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
5313 Nob Hill Ва. • Sunrise, FL 33351 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 448, 
Montvale, NJ 07645 


MAKE homemade "how-to -apportunity" book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


MAKE MONEY taking pictures. Free informa- 
tion. Camera Ventures, Box 771, Lamarra CO 
81052-0771. 


MAKE Rubber Stamps. Highly Profitable. Free 


Details. STAMPER, POB 22809 (LLG), Tampa, 
FL.33623. 


MILLIONAIRE'S WIDOW REVEALS Husband's 


Moneymaking Secrets. FREE Manuscripts, Box 
2355-S5, Redwood City, CA 94064. 


NEED MONEY" Free Grants. Signature Loans, 


Free Foundation Money. Sources: Box 5529-YX, 
Diamond Bar, CA 91765 


NEW 2000% PROFITS --in moldmaking/ 


Casting. Free information: Caster, Box 


16586(P5), Memphis, TN 38186-0586. — | (/ 
NEW! GROW EXPENSIVE PLANTS, SELL 
FOR 200056 PROFIT. Free information. GROW- 
BIZ, Box 306-55. Seminary, MS 39479. - 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 


| 95037. 
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BUSINESS OPPORTUNITIES 


. ProSing Karaoke makes $300 Nightly; You Run 
Show; Parties; Clubs; Equipment Saleds; Free 
Report: (800)800-8466. 
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EARN $60,000 YEARLY 


| 

| ) stone dam- 
| plate glass. 
! Learn how a 3 minute repair can earn 
| you $1200/week! 

| 

| 


| Repairing (not replacin 
aged windshields an 


| CALL NOW! 


1-800-695-6224 
FREE REPORT! 


NVS/OPTIKLEER, LYNN, MASS. 01904 | 


RECORD VIDEOTAPES - At Home. eax 
Monthly Possible. No pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
#1635, Birmingham, AL 35216 


$ 5000 PLUS MONTHLY 5 
FROM GOV’S BEST KEPT SECRET, THE | 
DISABILIT Y CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET—CALL 


303-766-1111 
| ВОХ 460058 * AURORA, СО 80046 


RECYCLE (AMAZING PROFITS MADE) Не- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


Recycle Metals. No, Not Beer Cans! Easy 
$458 weekly! Free information. Hornsby, Box 
681804, Franklin, TN 37068-1804. 


SPARE TIME FORTUNE in Vinyl Repair. Huge 
demand. Exceptional profits. Everything sup- 
plied. Details free. VIP, 2036 Montrose, Chicago, 
60618. 


TRAVEL AGENCY START YOUR OWN $3870 | 


NO ARC BOND. Information. 800-926-5600 24 
hours. Limited computer offer. 


T-SHIRT PRINTING MACHINE 


% We manufacture professional 
% " single and multi-color screen | 

=. printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT | 
SCREEN PRINTER. 


CATCO MFG. CORP. мамі, FL 800-869-6338 


TAKE CATALOG ORDERS. We drop-ship 3500 
best-selling specialty products. Lowest below 
wholesale prices. Immediate delivery. Spectac- 
ular home business opportunity. FREE BOOK, 


TAPE. SMC, 9401 De Soto Avenue, Dept 28-65, | 


Chatsworth, CA 91311-4991 


WEALTH, SUCCESS, love, health, home. 500 
self-help and how-to titles. Catalog $1.00. 
SPUR. Box 871-P, Colorado Springs, CO 80901 


BUY IT WHOLESALE 


27,149 Products, Direct... TAIWAN, PHILIP- 
PINES, HKONG!! SAMPLES... Small lots!! 
Ессо-Е4, Shalimar, FL 32579-0739 


BUY IT WHOLESALE/ Canadian Nightcrawlers/ 
Factory Direct Fishing Tackle/ N.A.S. Inc., 8682 
Bayshore Road, Marblehead, OH 43440. 
(419)798-4382. 


FINALLY! AN AFFORDABLE, EASILY ІК- 
STALLED, COMMERCIAL QUALITY, TA- 


PERED ALUMINUM FLAGPOLE FOR RESI- | 
FREE BROCHURE 


DENTIAL USE! 
1-800-279-FLAG | 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box 
51488-Y, Ontario, CA 91761 


CABLE EQUIPMENT 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749. 


. CABLE DESCRAMBLERS, test turn -on kits. 
Mo smoke, no mirrors, just low prices! Call 
everyone else, then call us for the best price. We 
pay cash for cable equipment. No Florida sales 
(305) 425-0751. 
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CABLE EQUIPMENT 


Cable /Satellite Descrambler actually "cleans" 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to $59.95. 
1-800-452-7090, (310)902-0841, 


Cable TV 
DESCRAMBLERS! 


These are the ones you've 
been Looking forl 


COMPLETE LINE OF ALL MAJOR BRANDS 
РЫС ШЕРУ TURN ON CHIPS 
OAND А ALl L АС CESSORIES 


c = = 


LOWEST PRICES! pent? 
NOBODY BEATS US) ч" 


20 Day Money Back Guarantee 
“FREE CATAL | 


1-800-618-7480 
Call 24 Hrs - 7 Days a Week 


WE SHIP IT TODAY - YOU GET IT TOMORROW! 


NO , Flease Have Make & Model д 
ғ OF Egquwioment Used in Your Area 


| National Electronic Wholesalers +++ = 


CABLE TEST-CHIPS As low As $9.95 For 
testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES; 
ТОСОМ 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH; REMOTES $10; N.E. ENGINEERING 


| (800) 926-4030 


CABLE TV DESCRAMBLER Kits from 29.00 
Free Catalog 1-800-886-8699 M&G Electronics 
іпс., 2 Aborn Street Providence, НІ 02903. 


prem mm — | 


i CABLE TV i 
| DESCRAMBLERS | 
| CONVERTERS | 
| ACCESSORIES |! 
SAVE $$$ DON’T RENT 


| 30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, | 
| ZENITH, SCIENTIFIC ATLANTA 1 
PLUS MORE!!! LOWEST PRICES!!! І 

i AA Electronics 


I CALL 1-(800)258-9512! 
L ا‎ 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many тоге. 
12 years experience gives us the advantage. 
Visa MC AMEX C.O.D. Advantage Electronics, 
inc., 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


CABLE T.V. EQUIPMENT 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 


_ 30 day money back guarantee 
Test Aids Available 


NEW TRONICS 
800-256-2860 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


PREVENT DESCRAMBLER DAMAGE-- 
Snooper Stopper Data Blocker $34.95 VCI 
(800) 925-9426. 


| DENVER, CO 80219. 


CABLE TV CONVERTERS 
Save $100's = = = 5 L&L ELECTRONICS INC. 
"Al: mares and models 1430 Miner St. Suite 522 Des Plaines, IL 60016 


"Years of customers 1 3 8 00-542-9425 


complete satisfaction 
«Quality Equipment Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 


"Shipped within 24 hrs 
‘Free catalog 


CABLE TV CONVERTERS! JERROLD, OAK, CLASSIC CARS 


ZENITH, SCIENTIFIC ATLANTA, PIONEER... 
EXCELLENT PRICES! PERSONABLE SER- 
VICE! 30 DAY MONEY BACK GUARANTEE! 
INNOVATIVE ELECTRONICS INC., 
800-493-5474, ASK FOR JOHN OR BILL. 


BATTERY MASTER Н SWITCH 


Patent Pending 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific, Atlantic, Zenith, & many others. "New" 
MTS stereo add-on; mute & volume. Ideal for 
400 & 450 owners! (B00) B26-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with a 
simple turn of the knob. Attaches to | 
battery in minutes. Heavy duty. Suitable | 
for 12 or 24 volt batteries. 

Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off. 


Remove knob to stop theft and 
unauthorized operation. 


CABLE TV DESCRAMBLERS-- NOBODY | 
BEATS OUR PRICE! Quantity Discounts, 24 | 
Hour Shipping- All Brands. Call: V.C.. 
1-800-677-0321. 


* CABLE EQUIP. ж x 
REPLACE ALL MODELS Mi 


MONEY BACK GUAR. $1 4.95 each postpaid 
1 YR. WARR. FREE CAT. Е" Add $1 for side post adapter 
LOW PRICES « AVOID RENT FEES BATHURST. INC. 
1 PA жү al ж Вох 27-Р5, Тугопе, РА 16686 
SKYLINE SYSTEMS, INC. 814-584-2603 
114 S, Euclid Ava. Quantity discounts-12 units or mare 


кін Park Ridge, IL 60068 
CABLE TV CONVERTERS & DESCRAM- 
BLERS. Wholesales welcome! Call today for 
free catalog! PERFORMANCE ELECTRONICS 
INC. 1-800-815-1512, 233 North 48th, Suite | 
MBE, Lincoln, NE 68504-3512 


COMPUTERS 


AWESOME GAMES, graphics applications | 
| IBMs/compatibles. "Try before you buy." FRE 
| CATALOG (800) 821-7625 


VIRTUAL R REALITY 


rapa of ix of equal magnitude as he introducir 1 
^H pabents Delors par. 
P Er af 


(CABLE T.V.) DE-scrambling Turn- on chips! 
(Video), Easy to install in your converter! NEW, 
no soldering injector kits. In stock now all major 
brands, money back guarantee. Call the Pro- 
fessionals (1-800-800-8532). TAZ Electronics. 
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Revolutionary Technology: Universal Box Works 
On Jerrold Or Pioneer Systems 
1-800-676-6342. 


LL 
Vr m ide ^ т їз | 
| rni " 


T poo V5 AB CE 
FREE HORN! S! Hackers Aeng 


BUILD 486SX/DX COMPUTER! SAVE $ 
PLANS & 27 COLOR PHOTOS SHOW YO 
HOW! SEND $10.00: POWER 'G' SOURCI 
7231 BOULDER АМЕ., 129PS, HIGHLAND, С 
92346. 


FREE CATALOG- ON- DISK. IBM Compatib 
shareWare. ASP Approved Vendor. BUSTE 
SOFTWARE, 1-800-598- 7238. 
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Scrambling News. Technical info on cable and 
satellite descrambling. No equipment sales. 
Free Catalog. Voice/Fax (716) 874-2088. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: Information Factory, Dept.3, Р.О. 
Box 669, Seabrook, Texas 77586. For C.O.D's 


| CONTACT LENSES 
BUY YOUR CONTACT LENSES 


1-713-922-3512 Time! (AL 
ee eee BRANDS) AT WHOLESALE PRICES. 70 
SAVINGS, EXAMPLE-DISPOSABLES | 
TV CABLE/SATELLITE ("GRAY MARKET) Ра 
DESCRAMBLE EXPOSE, 160 рр., illustrated, 917.00. INFORMATION 600-521-3511 


with vendor lists for chips, parts. Law, coun- 
termeasures, much more! $23.75 +$3 s/h. 
Сһеск/МО to Index, 3368 Govefnor Dr. Ste 
273-A, San Diego CA 92122. Credit cards only 
800-546-6707. Free catalog of "insider" books 
on scanners, cellular, credit, eavesdropping 
much more. 


DO-IT-YOURSELF © 


BEDROOM MONITOR $129.00 ROOM AN 
TELEPHONE $229.00. REMOTE TELEPHON 
RECORDER $479.00. 800-633-8277. Неїип 
able $3.00 CATALOG LISTEN ELECTRON! 
603 ELGIN, MUSKOGEE, OK 74401 


| ELECTRONIC PROJECTS FOR HOBBY! 
| FROM AUTO TO HOME AND MORE, FREE 
PROJECT PLANS WITH CATALOG $6.0 
CCS, PO BOX 22, WALNUT SHADE, 
65771-0022. 


CAMPING EQUIPMENT 


AMAZINGLY, DEPENDABLE FLASHLIGHT! 
NEVER NEEDS BATTERIES! $9.95, FUN 
PLUS, DEPT. 2101, 305 AERO AVE. SCHLTZ, 
TX 78154 ; | 
FORMER INTELLIGENCE AGENT!!! WEAI 
ONS, SURVEILLANCE, COUNTERMEA; 
URES, CELLULAR, NIGHTVISION. $5.00 Ol 
ERATIVE SUPPLY, 3111 ARENDELL 5 
MOREHEAD CITY, NC 28557. 


Hobbyist Circuits - Room Monitor, Tone D 
coder - More - CATALOG $2.00-Garrett Plan 
Box 155 Jamesburg ,N.J. 08831 


TENTERS: Hate rain? How to sleep DRY! $7.00 
Pyron 13 Wiltse Saginaw, MI 48603 


CB RADIO 


POLICE-FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS, 


CLASSIC CARS | 


ULTIMATE JUMPER CABLE. ELIMINATES 
FEAR OF PERSONAL INJURY AND CAR 
DAMAGE. MAKES JUMP STARTING SAFE 
AND EASA. $29.95 «$3 s&h. ABSOLUTE 
SATISFACTION OR MONEY BACK. SYMCO, 
49 SOUTH AVENUE, REVERE, MA 02151. 


HUGE PROFITS Miniature Cameras Surve 
lence. Direct from manufacturer. Info send $4. 
to RJ Publications 150 Exec. Ctr. Dr. Suite 1 Be 
11 Greenville, SC 29615 


LASERS, pointers, lightshows, holography, Е 
free catalog write: Midwest Laser Product 
P.O. Box 2187, Bridgeview, IL 60455 


DO-IT-YOURSELF 


GHT VISION Comprehensive Catalog. Amer- 
an, Russian. $20.00 Refundable. Night Sight, 
M5 Indiana Ct. #800, Golden, CO 80403. 
03-940-0322. Fax 422-0724 


ERED ЄН P. O. Box 1724 
LE TRUMENT t> Glendale, AZ 85301 | 


ARTZ CLOCK MOVEMENT and supplies! 
bw Prices! Yankee Ingenuity, Box 113, Altus, 
27.95/pr. BOSE 901's 567 95/7 pr. (inci 


73522 
ІН, Na COD s) Da й yourself with Sti | | 


800-747-3692 MC VISA | 
704-597-9001 24 Hr 
Incl. make 


REPAIR FOAM ROT 
FOR кона 


AT will Save you hundreds of dollar 
285 cluding AR. Adv е nt "BOE НЕ 
ui dons adhesive 8 lip 


ГЕРР AUDIO TECHNOLOGIES 


р Box 1088, Flat Rock, NC 28731 ag model w /Drder 


ART ULTRASONIC BACKUP SYSTEM. 
Pcognises Distance And Position. PATENT 
NDING. Plans And Specifications $15.00, Or 
pnd .5.А.5.Е. For Free Info. SARAC'S 
ECTRONICS, 2 Kelly Ridge Road, Carmel 
Ү 10512. 


PEAKER FOAM EDGES ROTTED? DIY 
ат Replacement kits for Less. Visa’ MC/ 
iscover. SIMPLY SPEAKERS: 


800-767-4041. 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON: COPIERS | 
SAVE OVER T | $19. 95 


езе ка kit ісіні арача шыты | 
Dn Came К | 

а нч LASER PRINTERS | 

еттп i LI "Cu ior = i a жыл 
ORACK | 12/1 $19.95 | 
NCORPORATED Order or Information| ARÊ CGOPIERS 
32 Wwdsor Dr 708) 533-0580 XEROX” pom 

‘ios Hills. IL AU $29. 95 


ША FAX (708) 568.5203. | 


RVEILLANCE, COUNTERSPY, PROTEC- 
ON. Guaranteed Lowest Prices! Catalogs 
5.00 PROTECTOR, Box 520294-A, Salt Lake 
ty, UT 801-487-3823 


HAE ROM Bf bok A NICE - 
OUNTERSURVEILLANCE- WE HAVE 
VERYTHING! Catalog $5.00 РЕР. Box 
024-5, Norcross, GA 30093 


LTRACOVERT PINHOLE MICRO 
DEOCAM! 10 Mile Video Transmitters, More! 
ffordable Microvideo' Catalog, $3.00. 
PERCIRCUITS, 13552 RESEARCH 
VD.sB-3, AUSTIN, TX 78750 


LECTRONIC SECURITY PRODUCTS 


KEEP SAFE WITH THE MOST 
ADVANCED TECHNOLOGY! 


= VIBRATING BUG DETECTOR WATCH. 
EM ОН BUG DETECTOR PEN. THE MOST 
Е OVERT BUG DETECTORS EVER MADE! 


FOR MORE INFO CALL: 516-538-2005 


PHOLSTERY TRAINING VIDEOS. FREE 
ROCHURE. VUE, BOX 128Р5, El VERANO, 
А 95433 800-635-3493 


SURVEILLANCE 


Bug/ Phone Tap Detectors 
«Transmitter Kits* Caller ID 
‘Covert Videos Vehicle Tracking 
Telephone Recording Systems 
* Shotgun Мїс Locksmithing 
* AND MUCH MORE! 


FOR CATALOG SEND 55.00 TO... 


2480 NIAGARA FALLS BLVD 
TONAWANDA, NY 14150 (716) 691-3476 


| COMPUTERS 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


Law Enforcement Grade Device on 
a single ІС CHIP. ls a Room & 
Tele transmitter all in опе! 
eSimple 5 minute assembly! 
9 No circuit board soldering! 
eMONEYBACK GUARANTEE! 
Attach the VT-75 microtransmitter chip to 
any ЗМ to 12V battery and you can hear 
every sound in an entire house over 1 mile 
away! Tiny IC chip uses the most advanced 
technology to allow you to hear every sound 
- on any FM radio tuned to 
ue we үм select. You can 
the 73 anywhere on a 
telephone line and monitor both sides of all 
pons conversations - crystal clear - without 
ever needing a battery! Tunes from 80 to 
130MHZ! The ҰТ-75 is powerful аьр 
во it transmits farther - even 
- where tiny PC boards n 
limited circuitry just can't. Want the smallest 
room transmitter you can buy? Just power j 
the VT-75 with a hearing-aid battery and it 
still outperforme ай others! WE мт 
MAKE FALSE CLAIMS. Our VT-75 is the 
ou can buy anywhere that comes 
30 day unconditional 
gvaranteel = Pre-tested | 


Imicrotransmitter with miniature phone | 


and instructions to use ав 


‚ МО, 00 immediate 


shipping by U.S. Май. COD's add $4. 


D ECO BOX 607 


INDUSTRIES "О тозу NY 
CALL 914-232-3878 24няѕ 


WORLD'S SMALLEST 
FM TRANSMITTER 


| |ALL OTHERS OBSOLETE! XST500 


| New Surface Mount Technol- 
ogy (SMT) makes the XST E00 
the smallest most advanced FM 
transmitter you can buy! Power- 
ful 4 stage design provides 
greatest range of any unit avail- 
able today. It can transmit whis- 
pers up toa mile away. Powered 
by 9V battery, it works with any 
FM receiver and is easily tuned 
over the FM radio band. Order 
our easy to assemble E-Z Kit 
with all chip сотр рге- 


1-800-336-7389 |. 
XANDI oe ob ec si СЕ 1981. “ 
| 201 E Southern Ave, Sulte 111, Те! рә, AZ 85282 


{SPY SUPAL 


Find out why the 

| CIA — FBI – DEA 
SECRET SERVIC! 

Have ordered from our 


| | 
[ catalog! й 
| 


То receive yours, send $5.00 to: | 
SPY SUPPLY, INC. | 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 | 
(617) 327-7272 


bee! 


Record Telephone conversabians in your otica ar 
home Connects between any catsetle or (аре 
decoder and your telephone bre Starts auto 
тас ally when phone is answered Records both 
ы SME; 04 conversahon Stops recorder when 
* phone % hung up 


Super Powerful FM TRANSMITTER 
| Many times mong power! (han other атти ега 
Тғапатыз up lo % mie to any FM rato Easy 10 
| Assemble Kd - up Io Sv baleny [nol mel | 
For catalog of Transmalers. Voce Scrambiers and | 
other specaty dems. enclose $2 00 Io USI Corp 
Сы! 407-725-1000 or send $19.95 + $1.00 
shipping par item to: USI Corp., PO Box 
FS-2052, Melbourne, FL 22907 сор" Ш Оқ. 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 
Telephone Line Grabber! Multi-function device: | 
isten in to your premises remotely; or access existing "ongoing" 
phone conversations. Also includes emergency call "break-in"! 


Easy to assemble. TELGRAB1 Plans... 4 $10.00 
| TELGRABIK Kil [minus enclosure]. $99. 50 2 
TV/Radio Joker Kit m гит 
One of the best! и gags! ^ Mo МЕ 
БКІК...... 2450] Pre 


Laser Bounce Listener eg hear sounds 
rom an area via a lile beam (kil avail). LLIST20 Plans .. $20. 00 
^ 3 Mile+ FM Voice Transmitter 
Uitra-sensitive, high рави kit 

at low cost. FMVIK ... na $99.50 | 
3 Mile Automatic Phone FM Transmiter Kit: transm ts bath | 
|з sides of phone conversation, ҮЙРМҮК.............. $99.50 
| Phone Taping System 


| Automatic, ready to use, complete 9590 


with 4x extended play recorder ТАР20Х... a 9129,50 


Trad 1mw Visible Red Laser Kit 
PC Produces 1 milio? FK temp agum. LASOSK... $59. 50 iR AT; 
FREE CATALOG! With’ Order - Or Send $1.00 WE 
MC-ViS4-Checks welcome - add 54 00 P&H. COD's add $4 50 e 
INFORMATION UNLIMITED 
POBOX716 DEPT Р5193 AMHERST, NH 03031 


2 Orders 800-221-1705 - Ings 603-673-4730 Fax 603-672-5406 


The model 1525 is a 75-1 10Hz RF amplifier that connects 
to mono or stereo FM transmitters and produces a 
powerful 15-25 watt signal which could broadcast 
up to 5 miles or more Requires 75-250 mW drive, 
Step by step plans complete with pari source information 


and antenna dician.. ‚ ONLY 214 ат om 


HI-TECH SURVIVAL! 
(Manuals and software: Computers, Electronics, 
Phones, Energy, Security, Weaponry, Rocketry, Fi- | 
inancial, Medical. 150+ offers also include Special 
Projects, Technical Research Services and Hard-| 
ware. By John Williams, former Senior Engineer j| 
(Lockheed), Professor of Computer Science (NMSU). | 
As seen on CBS "60 Minutes," Forbes, etc. Since 1971. 


Offers include: Cellular & Cordless Phreaking 


| ($69), PBX Hacking ($39), Computer Phreak- | 


ring ($39), Stopping Power Meters ($29), АТМ! 
($39), Hacker Files ($59), Stealth Technology. 
($29), High Voltage Devices ($29), Phone Color) 
Boxes ($29), Radionics Manual ($29), Rocket's) 
| Red Glare ($29), Secret & Survival Radio ($29). | 
Robofone Autodialer ($29) - more! VISA, MC OK. 


Мо CODs, POs. Add $5 total SH. New Catalog $4. All 
| items in stock. Sold tor educational purposes only. 


CONSUMERTRONICS 
2011 Crescent Dr, P.O. Drawer 537 
Alamogordo, NM 88310 
Voice: (505)434-0234, 434-1778 (BAM-8PM) 
| Fax (505)434-0234 (tor orders only. 24-hr, ы 
ou get Lanswering m machine, press "A" then "1" any time) 


EDUCATION & INSTRUCTION - 
BECOME A PARALEGAL. HOME STUDY. | 


P.C.D.., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT.LF109. 


CALIFORNIA. Acreage. Lots $50 down. $50 


monthly. 4602 Ethal Ave., 
91423 


Sherman Oaks, CA 


CONQUERING THE BUSINESS WORLD! This 
business start up guide reveals how. Step-by- 
step! Acquiring capital, planning, permits, 
taxes, regulations, & so much more. Free 
details; Empire, P.O. Box 44308 - PSC3 
Cleveland, OH 44144 


*FREE VIDEO" External BA/BS, MS/MBA, PhD/ 


LAW. Accredited, financial aid, (B00)688-3542. 
LA SALLE UNIVERSITY, Dept #618, Slidell, LA 
70459-2000. 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public Instruction. Prestigious 


| faculty counsels for independent study and life 


experience credits. Free information: Richard 


| Crews, M.D.(Harvard), President, Columbia Pa- 


cific University, Dept. 2R55, 1415 Third St., San 
Rafael, CA 94901: 800/552-5522 or 
415/459-1 650. EN 


|j Learn VCR repair! /4 


| [ The School of VCR Repair 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


LEARN CHEMISTRY AND PHYSICS! Fully 
written out solutions to problems. Send $5.00 for 
information to Dr. Jim Romano, 152 Van Cor- 
tlandt Ave., Staten Island, NY 10301. 


Home study. Learn елен 
repairs without соз! 
1 ment. Free career li 


1 Call 800-223-4542 


6065 Roswell Road, Dept. VC109 


LEARN HIGH-PROFIT PC REPAIR - TROU- 
BLESHOOTING, SERVICING, UPGRADING 
AND INSTALLATION. HOME STUDY. FREE 
LITERATURE. FP.C.D.I., ATLANTA, GEORGIA. 
800-362-7070 DEPT.JF109. 


LEARN PERSONAL COMPUTERS. HOME 
STUDY. P.C.D.., ATLANTA, GEORGIA. FREE 
LITERATURE. 800-362-7070 DEPT.KF 109. 


am A Degree ым, 9 


| in Electronic. (сау 


| Engineering 
Full accredited with over 150,000 ар { 
-wide каш. Founded їп 1934. Send 
for Free Home-Study Course Catalog. Cleveland 
Institute of Electronics, Dept. , 1776 East 
17th St., Cleveland, OH 44114-3679 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law P.O. 
Box 871449, Department PS Dallas, TX 75287. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


PROJECT MIND - Conscious Conquest of 
Mind & Matter Through Accelerated Thought. 
T. Kun. "HIGHER CREATRIVITY THINK 
TANK,” annulling “death & taxes.” 304 pages, 
$17.58, postpaid, foreign $19.58. Unimedia, 
Box 247, Indianrocks Beach, FL 34635. In- 
quires: marshlu & vms.huji.ac.il. 


REAL ESTATE APPRAISER CAREERS. 
HOME STUDY. P.C.D.l., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 
DEPT.RF109. 


SUPERLEARNING! SUPERMEMORY! Triple 
learning speed without stress! Music, nutrients, 
devices supercharge mind/memory. Free bro- 
chures. Superlearning, 450-PS Seventh Ave- 
nue, NYC 10123 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENEICA, CA 94510. 
800 835-8535. 


ELECTRIC VEHICLES 


CONVERT CARS TO ELECTRICITY. Compo- 
nents catalog -- $5.00; "Convert It" how-to 
-manual -- $30.00 book, $40.00 video. All 
thrae--$67.50. Electro Automotive, РОВ 
1113-PS, Felton, CA 95018. 


VOLKSWAGEN CONVERSIONS! FREE IN- 
FORMATION. PUBLICATIONS 
INSTRUCTIONS, VIDEOS, COMPONENTS. 
KAYLORKIT, POB 1550PS, BOULDER 
CREEK, CA 95006-1550 
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ELECTRONIC EQUIPMENT 


— 
~ NEW 

4 Low Voltage ІН 
! Motion Sensor... 


WOES ҰЛЫП amy. 

* 9 to 26 VOLT 
AC or DC DEVICE 
* Outdoor & Indoor 

* Sensor & Timing Adj 
* Full Instructions 


$39. 95 each - Tax & 


Shipping Incl 
Check or Money Cwder to 


* JJJ Company 
1511 Mooreshill Drive 
san Antonio, TX 78253 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY TESOM 
(914)679-6600. 


EMPLOYMENT INFORMATION 
EASY WORK! EXCELLENT PAY! ASSEMBLE 


PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT.8068. 


EXTRA INCOME! ASSEBLE EASY PRO- 
DUCTS IN YOUR SPARE TIME! 
1-800-377-6000 ext.6055. 


INTERNATIONAL Employment. Free details! 70 
Chartres, Unit P, Montreal, Quebec, Canada, 
H9A 1J7. Fax: 514-421-6831 


JOBS! Your Area & Interest. Free Details! Send 
S.A.S.E. PO Box 29292 Balto., MD 21205 


HELP WANTED 


$1,500 WEEKLY mailing our circulars!... Begin 
NOW!...FREE packet! MESA-L2, Box 4000, 
Cordova, TN 3801 8-4000. 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-0916 
DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr In- | 
` Details. 605-962-8000 Ext. 


come potential. 
Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


HOME TYPISTS, 
potential. Details. 
B-20025 


LAW ENFORCEMENT JOBS. $17,542- 
$86,682/yr. Police, Sheriff, State Patrol, Correc- 
tional Officers. Call (1) 805-962-8000 Ext. 
K-20025. . 


ENERGY SAVING 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll 
(Message). 


PC users needed. $35,000 
Call 805-962-8000 Ext. 


SAVE UP TO 50% ON YOUR UTILITY BILLS. 
Detailed Information shows you how. Send 
$4.95 and 4x9 SASE to: Energy Savers, Box 
637, Lakevilla, Illinois, 60046. 


ENGINES & MOTORS | 


CONSTRUCT your OWN PULSEJET Engine! 
INFORMATION: $3. MASTECH. 830 CHILDS 
WAY, Suite #164, LA, СА 90089. 


FINANCIAL 


DEBT CONSOLIDATION. Reduce Interest. Cut 
payments 30-50%. Stop collections. Avoid Ban- 
krupcy. Licensed/Bonded. (Non-profit) MCCS 
(800) 590-7474 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources box 5529-Ү, Diamond Bar, CA 91765 


INDIVIDUALS EAGEH TO LOAN MONEY, No 
credit check. $2.00, LSASE. Clemons Agency, 
63 Elm, Topsham, ME 04086-1424. 


NO MORE CAR PAYMENTS, drive car of 
choice, one year free proven techniques send 
$15 Special Additions P.O. Box 671673, GA 
30063 


OVERDUE BILLS? Bad credits no problem! | 


Licensed/Bonded. Applications to $50,000. Not 
loan company. ТСАС. Dept PS, РО. Box 
26397, Birmingham, AL 35226 or call (800) 
859-0607 
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Free 1-800-333-3294 | 


m FINANCIAL 


Visa-M/C. Guaranteed. Although Bankrupt. 
Send $2.00 8 S.A.S.E. To POB 278 Laverne, СА 
91750 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 
Overseas production, prototypes 
and research readily available. 


INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks 


Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


Call toil free 
} 800-367-7749 


[US & Canada 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


"BUILD A COMPUTER CONTROLLED (CNC) 3 
AXIS MILLING MACHINE for less than $300. 
Plans and software $65.00. Information $5.00. 
MAXNC, 1661 S. ASH CHANDLER, AZ. 85248." 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 "Ж 
FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- | 


sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382 


HAVE AN IDEA? INVENTORS for FREE IN- 


FORMATION PACKAGE/ FREE REVIEW, call | 


FREEDOM MARKETING, INC (B00) 932-4286 


INVENTORS: BEST FREE SELF-HELP ON 
DEVELOPING IDEAS, PATENTS, MARKET- 
ING. CALL 1-800-955-8888 (EXT. 803) 


INVENTORS’ DIGEST. Americas ONLY In- 
ventor's Magazine. $22/year. Satisfaction guar- 
anteed. 1-800-383-8808 


The Logical Process ® 


Inventors 
Your first step is important!! 
Comprehensive patenting 
and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY IDEA 
PROTECTION/MARKETING METHOD! NON- 
PROFIT ORGANIZATION. FREE 
INFORMATION-24 HOURS: 1-800-846-3228. 


| INVENTOR'S UNION NETWORK- Funding pro- 


vided. SASE, DMG, Box 86903, Los Angeles, 
CA 90086, 213-388-6241 3 


INVENT SOMETHING? ESI Ine. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885. 


| PATENT AND DEVELOP Your Invention. Regis- 


tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VÀ 23229 


PATENTS DEVELOPED. MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT'S OFFICE FORMER EXAMINER & 
MANUFACTURERS REPRESENTATIVE. Free 
invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279 


PATENTS TO LICENSING Former Director 
Marketing Nation's Largest Patent Law Firm 
Free Info 24/hrs 202-686-4772 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


REGISTERED PATENT AGENT. Liscensed 
Professional Engineer. USPTO Registration 
26,000. Free Estimate. Lunenfeld. 
1 -516-754-1000 


S.E.L.L.(tm) YOUR IDEA! Discover our exclu- 
sive 5.ЕЛІ Іт) SYSTEM for New Product 
Development. For free information, call Harshaw 
Research 800-451-1326. 


VENTURE CAPITAL! Grants for Research / 
Development of Inventions! $400 Million yearly, 
governement-sponsored program. 50-page 
manual $10 VR Engineering, 406-3 S. Rockford 
Dr, Tempe, AZ 85281 


GOVERNMENT SUPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Cars, | 


Houses, boats, computers, Seizures, Box 


51488- YD, Ontario, CA 91761. | 


HEARING AIDS 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free informa- 
tion,(B0O) 323-1212. Lloyds- PSC. 


CATALOG! | 
New Hearing Aids 


* All Models 
* Huge Savings Ops 
“ No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 | 
1-800-453-4905 (24 hrs.) 


HOBBIES & COLLECTIONS 


GETTYSBURG BULLET replicas, certificate, 
photo; $7.00 To: Bullet Box 3816 Gettysburg, PA 
17325 


GOLD PROSPECTORS Sniping-crevicing 
guide $5.00: OLD PRSPECTOR, PO Box 652, 
Mt. Baldy, CA 91759 


OME CRAFTSMEN 


REPAIR HOLES IN DRYWALL. Professioanl 
results, easy steps. $4.00 Giant Enterprises, 
Suite 241 5662 Calle Real, Goleta, CA 93117 


HOME PROTECTION 


CRIME PREVENTION! Protect family and prop- 
erty. Catalog $1.00 (refundable). B&FC-D15, 20 
Elkins Rd., Gorham, ME 04098 


HOME SECURITY 


PERSONAL PROTECTOR No Accurate Action 
Pull Wriststrap Pin Unleash 130DB Siren In- 
cludes Doorguard $19.95. $5.00 S&H. Americas 
Team, Box 3656, Redwood City, CA 94064 


SAFE AND SECURE CHAIN BURGLAR 
ALARM 513.85. Empire Box 620038PS, 
Doraville, GA 30362. 


INVENTIONS 


INVENTIONS, ideas, new products! Present 
tion ‘industry. National expositior 
1 300-288- IDEA. 


INVENTIONS WANTED 


INVENTIONS NEEDED- Free advice and і 
formation. 45 years combined experience, С: 
800-979-5555. 


INVENTORS: Free Patenting Information Ki 
The conceptNetwork Represents people wil 
new Product Ideas. Prototype or schematic 
preferred; but not required. Call toda 
T "800- 835- 2246 Ext 67. 


JEWELRY 


REPLICA SWISS WATCHES 18KT Goldplate 
Lowest Prices! 2Y Warranty! Walerproc 
РН(404)682-0609; ҒХ(404)682-1710. ' 


| КЇТЕ$ 


AMAZING 6X4 FOOT KITE. Soars thousanc 
of feet with minimal wind. Complete, eas 
instructions. $5.00 Novelty Tech.. PO. Be 
2283, Morganton, МС 28680. 


rKITES у 


| FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. , 
| Call or write for your catalog today @ | 
| into The Wind e (воо) 541-0314 | 
МОВ-Р Pearl St., Boulder, CO 80302 


ls нә aum жәе «кие سے‎ omm es жән өші 


LOANS BY MAIL 


$1,500 interest-free loan by mail. Virtually qua 
anteed. Full details. Send $3.00 MO J. Johnic 


| P.O. Box 4214 Bartonville, IL 60607 


BORROW: $100- $100,000! FAST! CONFIDE? 
TIAL! NO COLLATERAL. PERSONAL, DEB 
CONSOLIDATION, BUSINESS, AUTO, RES 


| DENTIAL. CALL: 1-800-444-6599. 


BORROW $3500 - $40,000! "Overnight" on Si 
nature. Keep indefinitely! Action, Box 5499- 
Diamond Bar, CA 91765 


— وت سے چ وھ نے س > ے ے پس سے وم ہے > aS ee‏ 


| SIGNATURE Loans, must have аска а 


count & steady job. Call 1-800-445-0680. 


PROFESSIONAL MAGIC! Huge Catalog, ovi 
1,000 Tricks and Books. $4.50. Hank Lee 
Magic Factory, Dept. PS5, 125 Lincoln Stree 
Boston, MA 02111 


MINERALS & PRECIOUS STONES 


FOSSILS.. CRYSTALS Send $3.00 (Refun 
able w/o) For complete listings. 1127 Coomt 
Creek, Dallas, TX 75211 


LIQUIDATION, CLEAR QUARTZ CRYSTAL: 
$2.00 EACH. RENDE- RD#4 BOX 189 HUI 
SON, NY 12534 


MODELS--SHIPS, CARS, PLANES 


ROCKETS - 


LIVE STEAM MODELS! Kits or Assemble 
Over 100 Different models. Stunning Colore 
CATALOG $6.95 Refundable. VIDEO $9.9: 
YESTERYEAR TOYS & BOOKS INC. Dept P: 
Box 537, Alexandria Bay, NY 13607. Phon 
613-475-1771 


MONEYMAKING OPPORTUNITIES 
$80,000 FROM ONE ACRE! GROW GINSENC 


LEE'S, 5712-PS COOPER НОАГ 
INDIANAPOLIS, INDIANA 46208. 


EASY WORK! EXCELLENT PAY! ASSEMBL 
PRODUCTS AT HOME. TOLL FREE 


1-800-467-5566 EXT. 651 7 


MAKE HANDMADE SOAP and extra dollar 
$49.00 plus 5.95 S&H. "Soap Making Kits" PO 
263, Point Lookout, MO 65726-0263. 


WEALTH PRGRAM creates TOO MUC 


MONEY! Free Information. Equitrade. 8720 
101 St. Edmonton, Alberta, Canada ТӨЕЗ2? 


MOVIES, FILMS & VIDEOTAPES 


VIDEOCASSETTES!! NEW EXCITING TITLE 
$2.79 PHOTOLOG $1.00: HORTON, BO 
2011-P, CHICAGO, IL 60690-2011 


NEW PRODUCTS 


КЕТ SCREW DRIVER, Small 2.75* 1.75" 
with belt clip .6 hardened steel bits snap 
te. Sturdy, comfortable handle. $9.95 +3.50 
: WESCO, Р.О. BOX 850511, BAINTREE, 
02184. 


OF INTEREST TO ALL 


| A PROBLEM? GET THE RIGHT ANSWER 
YOUR MONEY BACK! Mechanical; elec- 
c; chemical; electromechanical; - electro- 
ical, more! From the HANDYMAN to the 
DFESSIONAL. Huge, computerized data- 
з, staffed by experts. Complete, concise 
ers. Diagrams, if needed. All inquiries 


idential. Each question $20. Check or M.O. | 
D-TECH. 8800 5. Harlem, #2249 Brid- | 


IATURE CHECKING REGISTERS: Include 


‘king in standard men's wallet! Qty.10 $9.95 | 


їїүгаһ, Box 1361, Idyllwild, Calif. 92549. 


PLANS & KITS 


ІН SPEED TRAPS? 100% Protection: -— 
ar.& Laser! Easily Installed System. Ma- 
| Supplied. Act Now! $8.95 Guaranteed 

ults! Northwest Conversions #330-272 
H Street, Blaine WA. 98230. 


AILED PLANS. Beautiful 5-car, 44" pica 
DD TRAIN. $5.35. Etowah Station, Box 485, 
e, GA 30184. 


Free Brochure 
or $19.95 
Video | 


опо Constructors, Inc 


Box 479-H = Italy, TX 76651 
ld your Own strong X 
pcrete Monolithic E i 

те"! (Offices, > REN 
nes, sheds 
uns, rental 


D YOUR OWN MOTORIZED GOLF BAG 
DDIE using GoGolfs detailed manual and 
s. Only $26.95. Send check or money order 
oGolf, P.D. Box 1053, Dublin, N.H., 03444. 
dit card call 1-800-357-0290 


е Homes - Pre-cut kits - Superinsulated - 
e Tour Video - Natural Spaces 
)0-733-7107. 


CTRONIC MOLE DETECTOR. 100% EF- 
TIVE. SIMPLE CONSTRUCTION PLANS 
LEWIS, 236 CHERRY COURT, SOUTH 
EN, MI 49090 


PLA NS, BLUEPRINTS 


D HOUSES Blue Bird, Woodduck, Bam ow. 
| House. All four plans $5.95. Send to: 
BTER PLANNERS. P.O. Box 1563 Easley, 
P9641 


KING WOOD GUN CABINET. PLANS 
0, KNOWLEDGE EXCHANGE, 4350 НЕІ- 
BERG, ST. LOUIS, MO 63123. 


G RANGE TENNIS BALL LAUNCHER, 
| Construction. Full Size Replica of Naval 
non, Local Parts, Easy Assembly. Plans 
0. Technical Planners, Box 3795, Green- 
NC 27836. 


TLE CLOCK, PLANS $3.00 «S,A SE, 
„О. DESIGNS, Р.О. BOX 53, LAKEWOOD, 
4750-0053. 


PLASTICS 


ТОШТЕ Liquid Plastics. Crystal clear, col- 
For Casting, embedding, coating, fiberglas- 
. repairing and reproducing with our Mold 
ing Supplies. Catalog $2.00. CASTOLITE, 
.84E/PS, 4915 Dean, Woodstock, IL 60098 


ӘБЕН, plastic compounds, techniques, 
сес. Free information: Caster, Box 
86V5, Memphis, TN 38186-0586. 


петеіс Dome Hil (800)605-0001 | 


SCIENCE & CHEMISTRY 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, 
Police, etc. Free Catalog! CRB, Box 56PS, 
Commack, NY 11725 


SHORTWAVE RADIO 


Hear world news and 
events 24 hours a day 
| with the 


bands, 2.3-7.3 Mhz and | | 

9.5-26.1 Mhz. AM апа | || 

FM, Simple operation. | 

Compact size: 53x 3 x 
|! m. 1 yr. Warranty. 

Only $99.50 + $8 S/H 

(US), $12 (САМ). СА| Sangean ATS-202 
Res. add tax. VISA/MC Shortwave Receiver 

| CHILTON PACIFIC - 5632 Van Nuys Blvd., 
#222, Van Nuys, СА 91401, Call 1-E00-717-7780 


REAL ESTATE 


COLORADO FIRST TIME OFFERED PRE- 
MIER MOUNTAIN ACREAGES. Spectacular 
mountain views, Southern exposure, big pines. 


Nat'l Forest access, all utilities. The best of the | 
best. Don't miss this chance. Call for more | 


information. 1-800-553-1893. GAME TRAIL 


COMPANY 


MONTANA 


Trees, Creeks, and Wildlife, 20 QUALITY acres 
{and up), close to Yellowstone Park, starting al 
| $9,750. Easy Owner Financing. Guaranteed | 

Access. Warranty Deed. Free Color Brochure 
Rocky Mountain Timberlands 
1315 East Main Пері. Р5, P.O. Box 1153 
Bozeman, MT 59771-1153 • (406) 586-8088 | 


Call Toll Free: 1-800-682-8088 


GOVERNEMT HOMES from $1 (U repair). 


Delinguint tax property. Repossessions. Your | 
| SUPER low satellite prices. Free 32 page 


area 805-962-8000 Ext GH-20025 for current 
repo list. 


• MONTANA LAND * 
20 ACRES - $12,900 


Hike, camp, hunt, fish, 
e xplore NMlont 
unspoiled اک‎ 
Near nat'l forest land 
& recreation areas 
FREE BROCHURE 
EXCELLENT FINANCING 


Call Toll-Free 1-800-252-LAND 
іп Montana call 448-587- 5-199 
Vellowstone Basin Properties 

kaul V fere “кейшн 


GOVERNMENT LAND FROM $1.00. Newest 


guide. Act now and get 160 acres. Free mes- | 


sage: (303)595-5767. 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 


sage. (707) 448-1887 (4JG6) 


GOVERNMENT LAND 


US CITIZENS ONLY 


20 acre claim program still available, get yours for 
$20 government fea, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by- | 
step package including maps, telephone helpline, fil- 
ing forms, etc. send $20; or for more information send 
$3. PUBLIC LANDS TITLE, PO Box 2945-HM Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
its much easier and only costs $1. per acra). 


MINNESOTA - BEAUTIFUL FORESTED 10 
acres. $6500. National Forest-Gull Lake 1/4 
Mile. FREE INFORMATION. EASY FINANC- 
ING. OWNER. 1- -800- -782-0746 anytime. 


RECIPES 


CAJUN BARBEQUE MEXICAN SPECIALTIES. 
AWESOME $5.00 SASE 3805 P.C.H. SUITE 
#128 TORRANCE, СА 90505 


‘Satellite-TV ЇЗ 


| 10095 Satisfaction 
Guarantee 


TOTALLY AWESOME CHEESECAKE recipe. 
Send S.A.S.E. and $2.00 to cheesecake P.O. 
Box 4141 Burlington, VT 05406-4141, Money 
Back Guarantee 


RECYCLING 


| | FREE fertilizer in 2 weeks! Easy- to- build 


rotating composter. Plans $9.95. Information 
$1.00 + SASE. ECO-BIN, PO Box 1490, Hurst, 
TX 76053-1490. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
2421PS Pratt, Chicago, IL 60645, 


312-764-0100, 800-890- 3199 


ROOFING 
STOPPING ROOF PROBLEMS 


on flat, sloped and geo-dome roofs since 1978. 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, ` 
industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 
panels, sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 
Buy factory direct, 
ке. Highest Quality 
| Ам Best prices for 
Individuals 
POLAR SEA Contractors 
SIM Companies 
For information: 
Call POLAR SEAL 
стр; 1-800-343-7663 
i WEEKDAYS 8-5 CST 
is FAX 1-219-356-1859 
(*) HUNTINGTON, IN. 


|i SATELLITE TV 


catalog. Satman, 800-472-8626 


56 Page 
Catalog Buyer's Guide 


+ All Major Brands 

« Complete Systems | | 
‚ Accessories. 
* Huge Savings 
. Easy installation 
‚ Complete Intruct. 


Over 40,000 Satisfied Customers 


1-800-334-6455 


в 210-730-5231 Рах 21%- (C 


SKYVISION IN 
1030 FRONTIER ae 
FERGUS FALLS,MN 56537 | 


INSTALL | OR UPDATE YOURSELF! | 
SCIENCE & CHEMISTRY 


| өз 


CHEMICALS. WE CARRY ANYTHING YOU 
“LABORATORY CHEMICALS, | 
SUP- 


NEED IN 
GLASSWARE, INSTRUMENTS AND 
PLIES. ADVANCE SCIENTIFIC. 305-927-2700 


A NOVEL HIGH-TECH GIFT IDEA 
COLOR ОМА PRINT FOR YOUR CHILD OR GRANDCHILD *t-4- - 2 | 


FUN GIVE 
Қа р 
Grandparents will CHERISH this ONE-OF-A-KIND PRINT. CY 
ӘЗ HR SAMPLE NAE RD DUTE + PHOTO del E 
520,04) Loh Fee each person Plus Choice of PRINTS ij 
5400 WALET or 15" 56.00 Sa" * 58.00 810" DX 
REPEAT Prints $3.00 Ench (Some Size в Order only) 

CASH CHECK OR MONEY ORDER (Allow 4 to 6 Weeks] K 

TO: COMM FINN: Box 9121, Louisville, KY 40209 


"EXPERIMENTERS” LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 


Established 1953. Hagenow Laboratories, 1302 


Washington, Manitowoc, WI 54220. 


LABORATORY GLASSWARE, equipment, 
Vacuum Pumps. New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds’ Scientific, Р.О. 
Box 3728, Pinedale, CA 93650-3728. 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
РҮНОТЕК, Р.О. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


SPORTING GOODS 


| Darts And Supplies. Full- colored catalog. 107 


pages. $20.00 Redeemable first order. Retail 
and wholesale. 551, 1408 М. 116th St, #2, 
Wauwatosa, WI. 53226, 1-800-494-SHOT. 


STAMP COLLECTING - 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


FREE DISCOUNT PRICE LISTS, 
197-B, HANFORD, CA 93232. 


UNITED STATES 10 different mint commemora- 
lives 10cents. Approvals. CORNETTA, РОВ 
1509-S, Lake Placid, FL 33852. 


IVA, BOX 


TELECOMMUNICATIONS 


DISCOUNT COMMUNICATIONS: Long dis- 
tance, 18 cents per minute. Additional phone 
lines for $3.00 monthly. Free Brochure 
1-800-226-2666. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $125.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249, 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES 
| ‘STARTING AT $390 
~~] MILLS METALS ‘BOOKS 
"PRECISION INSTRUMENTS 
Catalog 52,00 
(513) 322-8562 


CAMPBELL TOOLS COMPANY 
2100-P Selma Road · Springfield, ОН 45505 


е Мейлі!!! | 


800-872-6500 == 


BLUE RIDGE MACHINERY & TOOLS, INC_ 
BOX 536-Р5е HURRICANE, WV е 25526 


WATER PURIFICATION 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45982, Center Hill, FL 


33514-0459 


POPULAR SCIENCE 
THE BENEFIT 


Each month Popular Science 
classified ads reach out to 
over 4.5 million readers. 

If you are looking to reach 
involved, inquisitive 
prospects, call me to advertise 
your product or service. 


1-800-445-2714 
ext. 5163 or 5132 


ch 4.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. July '94 issue deadline (on sale June 14th) is April 15th. Rates: $13.00 per word. 
imum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $725.00 per inch. Payment with order, or charge your Visa, MasterCard, American Express, 
over Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and 
ittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 800-445-2714 ext. 5163 or 5132. FAX it 212-779-5568. 


ұн Science reserves the right to refuse any advertising order. Only publication of ап advertisement shall constitute final acceptance for continued publication. All orders are 
ject to the applicable rate card, copies of which are available upon request sent to the addresss provided. 


Randi Cohan, Paul Walker, Classified Advertising Representatives 
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25 YEARS 


he 1968 Alcohol and 
 & Highway Safety re- 
port states that half of 
-the 56,000 annual high- 
way deaths were caused 
by drunk drivers. To 
reach the .15 percent le- 
gal blood alcohol limit | 
- set by most states, à 
150-pound person would 
have to drink ten 
ounces of 80-proof liquor 
in an hour.—May 1969 
The fatality rate has 
_ dropped in the past 23 
years from 5.0 to 1.75 
` deaths per 100 million 
miles driven, but drunk 
drivers still caused 45 
percent of the 39,235 | 
highway deaths record: 
` ed in 1992. The U.S. 
+ standard for legal in- 


AGO 


3 ered to a .10 percent 
blood alcohol level, but 
research shows that 
brain functioning is im- 
paired at .05 percent. 


Tes German Jer 


©: `аз “the p ome man’s car,” 
was not produced i in the 

\ mass quantity promised by 
— German leaders, but turned 
` up instead on the battle- 
field as an inferior counter- 
part to the US. jeep. Сар- 
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75 Years Асо 


Am TRAVEL 


oon travelers will be able 
to book transatlantic pas- 


sage to London by airliner 


100 Years AGO 
CREATIONISM 


an Francisco clergymen 

called a symposium to 
address concerns over sci- 
entific statements that con- 
flicted with theological or- 
thodoxy. After acrimonious 
attacks by the clergy, one 
scientist responded, “When 
the religious world has suc- 
ceeded in adjusting itself to 
the doctrine of evolution, as 
it has already done to vari- 
ous geological and astro- 
nomical theories which it 
once considered alarming 
and heretical, religion will 
only be the stronger be- 
cause [it will be] more ratio- 
nal."—May 1894 


tured vehi- 
cles were 
found to be 
less rugged 
and versa- 
tile than . 
the U.S. 
jeep, but 
ingenious 


in design and economical to 
run. The rear-mounted 


four-cylinder motor had 24 


hp and, at its top speed of 
about 60 mph, it delivered 


33 mpg.—May 1944 : 
After World War II, a to- 


tal of 19,200,000 Beetles 
were produced, Though it | 


was discontinued in 1978, 
thousands are still on the 


road. 


"IT ЕДЕ 
po ЕЕ 


vide ocean-liner с бойы! E 
without не асас to ioo 
passengers. A crew fi 
will bunk in the keel. The 


and cut their travel time in | 
half. A well-supplied restau- 
rant, a fireproof smoking | 
room, and luxurious accom- 


modations at the top of the fare for the two-day trip - 
.800-foot-long, 100-foot in-di- from New York to London 
ameter zeppelin will pro- is $575.—May 1919 07 


75 YEARS AGO жери with ا‎ RAE 


Үлікімс To 
Miarrians 


rems, us a code might be ^ 


uglielmo Marconi, in- 

ventor of мети 
raphy, believed communi- | 
cation with Martians was | 
possible using electromag- - 
netic radio waves. Other 
scientists believed we could 
flash geometry theorems 
into the sky; surely an edu- 
cated Martian would recog-  - 
nize them. Martians could 


missions s landed on m z 


car's instrument panel, and it 
is broadcast, via antennas 
buried in the concrete of each 
travel lane, to roadside ERGS 
computerized radio stations. 


25 YEARS AGO 


Wuo Neeps Maps? 


your destination — ^ 
into a transmit- 
ter/receiver 
built into your 


With the Experimental Directions are transmitted 

Route Guidance System, back to the vehicle and dis- 
youll never be lost played on a dashtop message 
again. You enter -—À panel. ERGS is installed 


^. At two test locations in 
\ Washington D.C. and 
is expected to be at 
100 more street inter- 
J/^ sections in the east- 
^V ern United States 
soon.—May 1969 
This type of navigation 
systern proved too difficult 
and expensive to install and 
maintain. Navigation systema 
that are completely self-con- 
tained are now available. 


Kings, 17 mg. ‘tar’, 
11 mg. nicotine av. per 
cigarette by FTC method. 


© 1994 BAW T Co. 


MENTHOL IS 


no doubt about it. 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


үс 


BUILT FORD TOUGH 


"Based on manufacturer's reported model year deliveries 1987-1993. " *Based on an average of consumer reported problems at 3 months ownership 
in a survey of ‘93 models designed and built in North America. t Three years / 36,000 miles. See dealer tor details. Some features shown are optional. 


